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REMINISCENCES OF PHYSICS AND PHYSICISTS'! 


By SIR JOSEPH J. THOMSON 


HONORARY PROFESSOR OF NATURAL PHILOSOPHY AT THE ROYAL INSTITUTION; MASTER OF 
TRINITY COLLEGE, CAMBRIDGE 


Wuen I, somewhat light-heartedly, accepted Sir 
William Bragg’s invitation to give a Friday evening 
discourse on incidents in my memory connected with 
the Royal Institution, I did not realize how difficult 
the task would be. It was difficult to find a name for 
the lecture and difficult to know what to select from 
the many events which have occurred in the sixty 
years during which I have been connected with tho 
institution or been in touch with those who were. 
Finally, I decided that perhaps the best thing I could 
do would be to choose some of the outstanding dis- 
coveries in this period and consider them in connec- 
tion with the institution. Not a few of these have 
been made by its professors; all have been the subject 


1 Friday evening discourse before the Royal Institution 
of Great Britain. 


of “Friday evenings” soon after they were made when 
they had the charm and siplicity of youth. The ex- 
periments I shall show wiil be those made at the time. 
I do not think we can realize what great achievements 
these discoveries were unless we take into considera- 
tion the very rough means, according to modern ideas, 
which had to be used to make them. 

This lecture must necessarily be somewhat personal, 
and I hope to be exeused if I take this opportunity 
of acknowledging the debt I owe to my first teachers 
in science at the Owens College, Manchester. I went 
to the Owens College, now the University of Man- 
chester, through a mere accident. It was intended 
that I should be an engineer, and in those days the 
only way to do this was to be apprenticed to some big 
engineering firm. The firm I was to go to had a very 
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long waiting list and told my father it would be a 


long time before I could be iaken on. A friend to- 


whom my father mentioned ti’: said, “If I were you 
I should send him while he is waiting to the Owens 
College; it must be a pretty good kind of place for 
young John Hopkinson, who was educated there, has 
just come out senior wrangler.” My father took this 
advice and I was sent to Owens when I was not fifteen 
years old; this was thought such a scandal that the 
authorities passed a resolution that in future no one 
under sixteen should be admitted. 

In those days the college was a house in which 
Cobden had lived; it was by no means large and we 
were much cramped for space. The lectures on engi- 
neering were given in what had been the stable, and 
the drawing office was a converted hay loft. But 
though the building was so poor, few universities have 
had such a brilliant staff of professors. There was 
Balfour Stewart for physies, Roseoe for chemistry, 
Osborne Reynolds for engineering, Thomas Barker 
for mathematics, W. Crawford Williamson, the great 
paleo-botanist, James Bryee, who was afterwards am- 
bassador to the United States, Adolphus Ward, the 
historian, who afterwards became Master of Peter- 
house, and Stanley Jevons, the political economist. 

The teaching at Owens College sixty-three years ago 
was as good as I could get anywhere if I was begin- 
ning my studies now. My first introduction to physies 
was the lectures of Balfour Stewart. These were so 
clear that, child as I was, I could understand them. 
He was a very interesting man with a strong meta- 
physical turn, and with P. G. Tait wrote a book “The 
Unseen Universe” which attracted a good deal of at- 
tention when it appeared. Barker, the professor of 
mathematics, though as far as I know he never pub- 
lished a paper, was as good a teacher as any one I 
ever came across. His methods were not altogether 
orthodox, since under him I learned quaternions be- 
fore Cartesian geometry. I do not think this order 
would in general be recommended, but I think we 
worked the bettor for it, we looked upon ourselves as 
pioneers and felt that it was up to us to make good. 

As I was taking the engineering course the pro- 
fessor I Lad most to do with in my first three years 
at Owens was Osborne Reynolds, who, too, forms a 
connection with the Royal Institution. He was one 
of the most original and independent of men and 
never did anything or expressed himself like any one 
else. It was difficult to take notes at his lectures, 
the result being that the student had to read his text- 
books more diligently. In faet, it was only in his Fri- 
day evening discourses at the Royal Institution that 
he expressed himself so that he could be immediately 
understood. He was a great personality, one of ais 
outstanding characteristies beizz that when he took 
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up a problem he began to think it out for himself 
from the beginning. This I think is a better way 
than that of beginning by forming a bibliography anq 
reading the literature. Many people’s minds are more 
alert when they are thinking than when they are read. 
ing, and they are less apt to accept as satisfactory 
some plausible explanation which will not bear criti- 
cism. Osborne Reynolds did important work on the 
discontinuity of the motion of a fluid flowing through 
a pipe; a fundamental constant in this subject js 
called the Reynolds constant, on lubrication, on the 
calming of waves by rain, on the singing of a kettle 
and on the reason why sound traveling against the 
wind is not heard as well as when it travels with it. 
He worked out with great suecess the consequences 
which follow from the fact that a collection of equal 
spheres can be “piled” in different ways, and brought 
before the Royal Institution many beautiful illustra- 
tions of these. He worked out a theory of the wni- 
verse on the assumption that it consisted of a large 
number of spheres in contact, and claimed that it was 
the one, and the only one conceivable, purely mechan- 
ical system capable of accounting for all the physical 
evidence as we know it. 

In the early seventies the outstanding subject of 
interest in physics was Crookes’s radiometer, or light 
mill, which in its commonest form consisted of a 
system of vanes which could rotate round a pivot 
supported in a cup of glass. These vanes were black- 
ened on one side and bright on the other and when 
a light was brought near them they rotated, the di- 
rection of the rotation being the same as if the black- 
ened side were repelled by the light. They aroused 
very general interest, and shopkeepers had them rota- 
ting in their windows to attract a crowd. 

The discovery of the radiometer b.’ Crookes was a 
triumph of vigilance in observation and accurate mea- 
surement. When he was engaged in making very ac- 
curate weighings to determine the atomic weight of 
thallium, an element which he had lately discovered, 
he found small diserepancies which he could not ac- 
count for by any known source of error. He set him- 
self to trace the orig'n of these, and by ingeniov °x- 
periments convinced himself that they weve §— 10 
light falling ov the balance. This led bim to make 
ad hoc experiments on the effect of light on :Jelicately 
poised pieces of metal, and hene: to the raciometer. 
At first the rotation was aseribed to 9 pressure exerted 
by light on the vanes; such a pres...re exists, bt in 
norma! conditions the direet pressure light is 
too small to produce rotations sueh as those which 
oceur in a radiometer. The: turned ont to be due 
to the blackened surfaces setting hotter than the 
bright ones, owing to their absorbing more light. 
When the molecules of the gas strike against “¢ 
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blackened side they get hotter and shoot off with a 
higher velocity than when they strike against the 
bright one, so that the kiek or recoil is greater on the 
plackened surface than on the bright. 

Though the radiometer did not yield anything as 
fundamental as had been hoped, and it may be said 
deserved, yet it was the means of leading Crookes to 
devote himself to the study of high vacua and to 
cathode rays. The work occupied him for many years 
and resulted in some of the most beautiful experi- 
ments krown to physies, with which year by year he 
delighted audiences at the Royal Institution. These 
led him to a conception of a fourth state of matter, a 
state in which the moleenies of the gas were so far 

F apart that they could travel across the vessel in which 
they were contained. He said, and said quite truly, 
that the properties‘of sueh a gas would be quite dif- 
ferent from those of one at ordinary pressures, when 
the molecules can not go more than a very small frac- 
tion of a snillimeter without coming into collision with 
another moleeule. It turned out, however, and this 
was lirst announced at a Friday evening discourse in 
this room, that the cathode rays were not merely mole- 
cules of the gas moving without interference from 
other molecules, but that they were very much.smaller 
particles—eleetrons—knocked out of the molecules of 
the gas, and that these small particles were of the 
same kind from whatever kind of gas they proceeded, 
showing that the electron was a constituent of every 
kind of substanee. 

Towards the end of the seventies there was an out- 
m burst of researches on the passage of electricity 
m, through gases, a subject whose vital importance in 
connection with the structure of molecules and atoms 
was just beginning to be realized. Warren de la Rue 
and Miller, Spottiswoode, Moulton and Schuster all 
made important researches in this branch of physics. 
The experiments of de la Rue on striations in the 
electric discharge are of quite exceptional interest and 
beauty. The “Friday evening” at which he gave an 
account of them was on tiie heroic seale. The prepa- 
tation of the ‘experimen! occupied, I believe, nine 
months. He set up in the institution, for his lecture, 

a battery of 14,000 cells. The tubes which I have 

before me on the table, and which have remained in 
the institution ever since the lecture more than fifty 
* years ago, are witness of the abundance of the ex- 
periments with which the lecture was illustrated. It 

Was rumored that he spent many hundreds of pounds 

on its preparation. 

With the nineties began a series of discoveries fol- 
lowing one another in quick suzcession, to which that 
much-abused tern “epoch making” may be appropri- 
ately applied. 

In 1891 in one uf he lectures given in commemora- 
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tion of the centepary of the birth of Faraday, Dewar 
exhibited liqaid .xygen in bulk, following this first 
with liquid air and then with liquid hydrogen. He 
continued his low temperature researches for many 
years. Two of the discoveries he made were even 
greater achievements than the liquefaction of gases; 
one of these was the vacuum jacket, impervious to 
heat, called the thermos flask, but which cugh. to be 
called the Dewar flask, which has been a jev and com- 
fort and a help to miilions spread over every country 
in the world. The other discovery was ‘hat of pro- 
dueing high vaeua by absorbing ths gases by char- 
coal cooled with liquid air. Most of tiie discoveries 
in modern physic; have been made by studying mole- 
cules as individve!s and not as crowds. To do this 
we must have high vacua. Every improvement in the 
vacuum has resulted in new discoveries. The char- 
coal method gave us better vacua than we iad had 
before and many important discoveries cou'd not have 
been made witheut it. 

In 1894 argon was discovered by Lord Rayleigh 
whom both the Royal Institution and the Cavendish 
Laboratory can claim as one of their professors. This 
discovery is one of the romances of science; it has 
been deseribed more prosaically as the triumph of the 
third place of decimals. It was due to Lord Rayleigh 
finding that the weight of the gas in a vessel was 2.31 
gm when the vessel was filled with nitrogen obtained 
from the air, while it was only 2.30 gm when it was 
filled with nitrogen obtained from chemical com- 
pounds of nitrogen. This difference, less than one 
half of one per cent., led, in the hands of Lord Ray- 
leigh and Sir William Ramsay, to the discovery of the 
new element argon. It is a striking example of the 
way accurate measurement may lead to most funda- 
mental discoveries. It seems hardly possible, however, 
that any discovery would lead to more startling re- 
sults than this, for it was found that more than 1 per 
cent. by weight of the atmosphere consisted of argon, 
so that there are pounds of it in a fair-sized room 
and hundredweights in most chemical laboratories. 
Moreover, the diseovery was not made by using some 
new-fangled physical apparatus of which chemists 
are so shy, but by the balances which abound in every 
chemical laboratory and in the use of which chemists 
are expert. No wonder the chemists were ineredu- 
lous; they eould not believe that with their delicate 
methods, by which they can detect fractions of a milli- 
gram of most substances, they could have missed 
pounds of argon. It is the most wonderful case on 
record of a successful attempt at escape from detec- 
tion, and succeeded because argon, so to speak, kept 
itself to itself, and would form no alliances with the 
most attractive brides offered to it by the chemist. 
But though argon had taken the measure of Scotland 
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Yard it had forgotten Sherlock Holmes and when he 
took a hand the game was up. Besides the discovery 
of argon, 1894 was memorable for Hertz’s discovery 
of electric waves. The “Friday evening” given by Sir 
Oliver Lodge on this discovery was one of the most 
outstanding in the long roll of these discourses. The 
next year marked the discovery of Réntgen rays. It 
would, I think, be a striking example of the impor- 
tance of research in pure physics in promoting em- 
ployment, if we had the figure for the number of 
people in this country employed in the industries 
created by the discoveries made in the decade 1890- 
1900; the number of people employed in the manu- 
facture of thermos flasks, in broadcasting, in the 
manufacture of the instruments used for wireless and 
for the medical applications of Réntgen rays. 

This lecture is on reminiscences connected with the 
Royal Institution, so that accounts of quite recent dis- 
coveries would not be within its scope. There is one 
subject, however, which is now attracting a good deal 
of attention—heavy hydrogen—which satisfies both 
conditions; it is a reminiscence and it is connected 
with the Royal Institution. In 1911 I gave a Friday 
evening discourse “On a New Method of Chemical 
Analysis.” By this method each kind of gaseous par- 
ticle in a vessel through which an electric discharge is 
passing ‘produces its own parabolic curve on a photo- 
graphic plate. Thus if the vessel contained a mixture 
of hydrogen, oxygen and nitrogen there would be six 
parabolas corresponding to the atoms and molecules 
of hydrogen, oxygen and nitrogen, respectively, along 
with others due to each of the compounds formed by 
these elements. The mass of the particle which pro- 
duces any parabola can be determined from the posi- 
tion of the parabola. © 

Using this method, ‘I detected the presence of a 
parabola which must have been produced by a particle 
of mass 3 (the mass of the hydrogen atom being taken 
as the unit). I obtained it first when the‘gas in the 
discharge tube was hydrogen prepared in the ordinary 
way, but its appearance was very capricious, and only 
oceurred in a small percentage of the experiments. 
I found, however, that if, instead of using ordinary 
hydrogen, I used the gases given off by certain solids 
when bombarded with cathode rays, the (3) para- 
bola appeared with great regularity. The amount of 
the gas producing it varied with the nature of the 
solid bombarded, but there were few minerals or salts 
among those I tried which did not give traces of it; 
potash (KOH) is a very convenient source, and a 
specimen of black mica given to me by Sir James 
Dewar gave an exceptionally large supply. 

I obtained the active gas also by deflagrating a very 
thin wire by passing a very large current through it, 


2 Proc. Roy. Inst., Vol. XX, p. 140. 
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or even by raising a wire to bright incandescence 
This indicates that the bombardment by the cathode 
rays does not manufacture the gas but merely liber. 
ates it from the solid. 

I made a very large number of experiments on the 
gas obtained in this way, the results of which wer. 
published in the Philosophica’ Magazine and sun. 
marized in my book, “Rays of Positive Electricity” 
(Longmans). One important property of this gas 
was that it could be stored after bombardment and 
tested long after it had been produced, showing thaj 
it is a stable gas and can exist in an uncharged state. 
In fact, the persistence with which it clung to the 
walls of the discharge tube and the cathode made ex. 
periments troublesome, as once the tube had been used 
for this gas, it would continue to show the (3) parab- 
ola after the gas had been pumped out and replaced 
by another of a different kind; long sparking with 
oxygen in the tube is required to get rid of it. 

I made many tests of the chemical properties of 
this gas and found that under them it behaved like 
ordinary molecular hydrogen. Thus, for example, it 
disappeared after vigorous sparking in the presence 
of oxygen, or when passed slowly over red hot copper 
oxide; again like hydrogen it can pass through red 
hot palladium; and there was evidence that when an 
electric discharge was passed through it, some of its 
molecules were split up into a positively charged 
hydrogen molecule and a negatively charged hydrogen 
atom. 

Through the kindness of Lord Rutherford, I have 
had the opportunity of examining by the positive ray 
method samples of 80 per cent. concentration of heavy 
hydrogen prepared by recent methods. Very inter- 
esting photographs obtained with heavy hydrogen of 
less concentration have been published by Professor 
P. Zeeman. So far as I can see, the heavy hydrogen 
behaves in just the same way as the form of hydrogen 
obtained by bombarding solids. With these high con- 
centrations, so much heavy hydrogen adheres to the 
walls of the tube that instead of trying to get rid of 
it by bombarding with oxygen, it saves time to make 
a new tube for each experiment. Again, with the 
highly concentrated gas, I found, as Professor Zeeman 
had done, parabolas corresponding to H, and H,; ™ 
my early experiments a parabola (4) was frequently 
seen along with H,. I aseribed it to helium and prob- 
ably some of it was due to this source, but now I think 
part of it may have been due to H,; on a few occé 
sions, too, I observed a line corresponding to H,. 
The evidence seems to me to leave little doubt that the 
gas I called H, more than twenty years ago is the 
same as that which is now called heavy hydrogen. 

I said in “Rays of Positive Electricity” that from 
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my experiments I suspected that there might be two 
kinds of H,; this surmise is confirmed by the fact 
Fihat many chemists who have experimented on tri- 
atomie hydrogen have come to the conclusion that it 
has a life of only a minute or so, and can only exist 
| when charged with electricity. So far as I know, they 
all used hydrogen prepared in the usual way and not 
shat obtained by bombarding solids; there is not the 
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slightest doubt that the H, obtained in the latter way 
is stable and ean exist uncharged. 

I think the effect of the solid is due to its adsorb- 
ing a mixture of gases including H, and H., and that 
when it is bombarded, relatively more H, than H, 
comes off from the adsorbed layers. Thus the mix- 
ture that comes out is richer in H, than the mixture 
in the gas adsorbed by the solid. 


OF DEATH VALLEY, 


CALIFORNIA‘ 


By Dr. L. F. NOBLE 
U. S. GEOLOGICAL SURVEY 


PRELIMINARY STATEMENT 


Durina the past two years the Geological Survey 
has been making a study of the geology of Death 
Valley. The area under investigation includes all 
Death Valley south of parallel 117° 30’ (which crosses 

| Death Valley four miles north of the Furnace Creek 

Ranch) and enough of the neighboring territory to 
provide evidence necessary for an understanding of 
the general stratigraphic and structural relations of 
the region. The area is included in the northern half 
of the Avawatz Mountains topographic map and the 
southern half of the Furnace Creek topographic map 
and adjoins on the south the area described and 
= mapped by Ball,? whose work covered all the region 
north of parallel 117° 30’. The investigation, which 
is designed to attain the scope of a fairly thorough 
geologic reconnaissance, is being carried out by the 
writer. Two winter seasons of field work have been 
completed with the aid of a mosaic of air photographs 
® taken specially for the project. During a part of the 
first season the writer was assisted by C. L. Gazin. 

At the time when the investigation was begun little 
was definitely known concerning the age, character 
and distribution of th» rocks in the area and almost 

} nothing concerning the structure. The first step in 
the investigation therefore was to determine the age 
and sequence of the rocks, without which knowledge 
it 1s impossible to decipher the structure. The field 
work thus far has been devoted to obtaining this 
S fundamental knowledge. It remains to work out the 

| structure and to supplement the stratigraphic recon- 
halssance by a more detailed study of some of the rock 
formations. 

| In the statement which follows no attempt is made 
to describe the rocks systematically or in detail. For 


‘Published by permission of the Director, U. S. Geo- 
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Bi... H. Ball, **A Geologic Reconnaissance in South- 
4 stern Nevada and Eastern California,’’ Bull. U. S. 
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example, the term granite is used for rocks that range 
in composition from granite to quartz diorite, and the 
term limestone is used for both limestone and dolo- 
mite. Thicknesses given for formations are only 
rouga estimates, because few detailed sections have 
been measured. Lists of fossils found in the Paleozoic 
strata and the reports on these fossils made by Survey 
paleontologists will be reserved for another paper. 


AGE AND CHARACTER OF THE RocKS 


The Death Valley area contains rocks of all the 
great geologic time divisions—Archean, Algonkian, 
Paleozoic, Mesozoic, Tertiary and Quaternary—whose 
aggregate thickness certainly exceeds 30,000 feet for 
the stratified rocks alone, but earth movements in 
the area have been so profound and so recurrent that 
the rock masses form a complex mosaic of crustal 
blocks isolated on: from another by folding, faulting, 
tilting, igneous intrusion, erosion and burial under 
Quaternary alluvium. Consequently, the sequence is 
not complete at any one locality and can be pieced 
together only by examining many different parts of 
the area. 


PRE-CAMBRIAN ROCKS 


Archean rocks.—Tbe rocks of the oldest system, 
the Archean, are the basal rocks of the region. They 
are chiefly gneisses and mica schists but include bodies 
of quartzite and limestone. A common type of gneiss 
is remarkably coarse and granitic and contains con- 
spicuous large crystals of pink feldspar. Another 
common type is a dark gray dioritic gneiss or meta- 
diorite. All the Archean rocks have been recrystal- 
lized by heat and pressure and contain no recognizable 
traces of life. In origin they are in part igneous and 
in part sedimentary. As a whole they greatly re- 
semble the Archean rocks that make the Granite Gorge 
in the bottom of the Grand Canyon. Like the Grand 
Canyon Archean rocks they are separated from an 
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overlying series of pre-Cambrian strata by a profound 
unconformity. This unconformity is well exposed at 
several places in the Death Valley area. 


Algonkian rocks—The pre-Cambrian strata over- 


lying the Archean are a series of limestones, shales, 
sandstones and conglomerates which at many places 
contain bodies of a dark basic igneous rock that was 
injected into them as sills and dikes in pre-Cambrian 
time. The thickness of the series may be as much as 
7,000 feet, although no complete section is exposed at 
any one locality. As pieced together from a study 
of many different localities the succession from the 
base upward is broadly as follows: 


GENERALIZED SECTION OF ALGONKIAN, DEATH VALLEY 


REGION 
Unconformity at top Feet 
4. Sandstone, conglomerate, and shale in 
altesnsiting 1,500 
3. Limestone, gray algal, locally as much 


2. Limestone, varicolored shale, and sand- 
stone in alternating beds; irregularly 
intruded by basic igneous rocks; esti- 


1. Sandstone and conglomerate, minimum 
Unconformity at base. 7,000 


The only fossils found in the strata are algae which, 
in some limestone beds, are so abundant as to con- 
stitute the entire rock. The series is separated from 
the underlying Archean rocks by the unconformity 
just mentioned and from overlying Paleozoic rocks 
of Lower Cambrian age by an angular unconformity 
that is well exposed at many places and is as profound 
as the similar unconformity in’ the Grand Canyon 
that separates the Algonkian Grand Canyon series 
from the overlying Paleozoic, for at one place and 
another in the Death Valley area it bevels the up- 
turned edges of all the units in the pre-Cambrian 
sedimentary series and the Archean rocks as well. 

Comparison with Algonkian in Grand Canyon.— 
The presence in the Death Valley region of the pre- 
Cambrian strata just described is of considerable 
interest. In the opinion of the writer the Algonkian 
rocks of Death Valley are as a whole roughly equiva- 
lent to the Algonkian Grand Canyon series .(Unkar 
and Chuar groups), which he has previously studied.’ 
Not only do the Death Valley Algonkian strata oceupy 
a similar stratigraphic position between rocks of 
Archean and Cambrian age, but they strikingly re- 


3 L. F. Noble, ‘‘The Shinumo Quadrangle, Grand Can- 
yon District, Ariz.,’’ Bull. U. 8. Geol. Surv., 549, pp. 
37-60, 1914. 


semble the Grand Canyon Algonkian strata in litho), 
ogy and were obviously deposited under similar ¢), | 
ditions, containing, as they do, great thicknesses , | 


similar sandstone beds, similar beds of bright y,j 


shale exhibiting sun cracks and ripple marks, sini), § 


algal lim:tones and masses of similar basic igneoy 
rock. As contrasted with the Grand Canyon sectio, 
the Death Valley section contains more limestone 
more cong omerate and more and thicker sills of basi 
igneous The Death Valey Algonkian rods 
moreover, are much more disturbed and altered thay 
the equivalent Grand Canyon rocks. At most place 
shale is a'tered to slate, jasper or schist; sandstoy, 


to quartzite; and limestone to marble. Most of th § 


basic igneous rocks are altered to greenst«ne. Dp. 


posits of tale are associated with the contacts of | 


greenstone and limestone in the Death Valley Algon. 
kian in much the same manrer that deposits of ser. 
pentine asbestos are associa.c’' with simila~ contacts 
in the Grand Canyon. 

Other comparable Algoniian occurrences.—The 
most complete section of the Algonkian strata in the 
region here discussed is exposed in the Kingston 
Range just east of the Death Valiey area. This sec. 
tion, which has been studied by Hewett* and will be 
described by him in his forthcoming report on the 


' geology of the Ivanpah quadrangle, undoubtedly con- 


stitutes the type section for the Death Valley region. 

In the opinion of the writer the rocks that consti- 
tute the Telescope group of the Panamint Range de 
scribed by Murphy® may prove to be correlatives of 
the Algonkian rocks just deseribed. If this opinion 


is correct, the underlying Panamint metamorphi | 


complex described by Murphy is the Archean of the 
Death Valley area. 

It is interesting to note that the Paleozoic beds 
which unconformably overlie the Death Valley Algor 
kian strata are Lower Cambrian, whereas those which 
similarly overlie the Grand Canyon Algonkian strala 
are Upper Cambrian. This fact, assuming that the 
Death Valley and Grand Canyon Algonkian beds are 
correlatives, would appear to afford conclusive prod! 
of the pre-Cambrian age of the Grand Canyon bets, 
about whose pre-Cambrian age some doubt has beet 
entertained, despite the magnitude of the erosi0 
interval above them. 


PALEOZOIC ROCKS 


The Paleozoie rocks inelude strata of Lower Catl- 
brian, Ordovician, Devonian and Mississippian 4° 
that have been dated definitely by finding fossils 1 
them; also strata containing fossils that are probably 


4D. F. Hewett, personal communication. ” 

6 F. M. Murphy, ‘‘Geology of a Part of the Pana? 
Range, Calif.,’’ Rep. 28, California State Mineralog's', 
July—October, 1932, p. 336. 
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early Pennsylvanian. Beds are present in the section 
that there is reason to believe are of Middle Cam- 
prian, Upper Cambrian and Silurian age, although 
their ages have not yet been established definitely by 
fnding fossils. No beds of Permian age have been 
identified. Apparently all the Paleozoic strata were 
deposited beneath the sea. The most abundant fos- 
sils in the Lower Cambrian beds are trilobites, in the 
Qrdovician beds gastropods, in the Devonian corals, 


; and in the Mississippian erinoids. Algae are abun- 
| dant in many Cambrian beds. 


The aggregate thickness of the Paleozoic strata is 
as much as 15,000 feet and may be much greater. At 
least a third of the section is Lower Cambrian. The 
basal unit of the section is a massive bed of limestone 
which weathers buff and which at some places is at 
least 1,000 feet thick. Above the limesione are at 
least 5,006 feet of bea= which are chiefly sandstone 
(quartzite) but which inelude conglomerate, shale and 
limestone. Lower Cambrian fossils were found in 
limestone beds interstratified with shale near the top 


of this unit. Then follow 5,000 feet or m«re of very 
| massive beds of limestone characterized in the upper 


part by broad alternating bands of ligh’, and dark 
gray that are conspicuous from great distances. 
Much of the limestone is a dark .bluish-gray rock 
with a peculiar mottled appearance that is commonly 
associated with Cambrian limestones in the region. 
Beds of greenish and reddish shale that may be 
Middle or Upper Cambrian are present at the base 
of the limestone. Lower Ordovician (Pogonip) 


| fossils were found in the banded beds near the top 


of the limestone. The unit as a whole is believed 
to be part Ordovician in age and part Cambrian, but 
the line of separation between the Cambrian and 
Ordovician beds has not been established nor is it 
known what divisions of the Cambrian the lower part 
of the unit represents, although there is reason to 
believe that much of it is Upper Cambrian. It is 
certain that the unit is equivalent in part at least 
to the lithologieally similar Goodsprings dolomite of 
the region just east of the Death Valley area described 
by Hewett,® although the unit is apparently much 
thicker than the Goodsprings dolomite. Above the 
unit just deseribed follow several hundred feet of 
quartzite that may represent the Middle Ordovician 
Eureka quartzite; then follow several thousand feet 
of light and dark limestones in which the writer has 
found Devonian fossils a few hundred feet above the 
base and Mississippian fossils a few hundred feet 
below the top. Fossils that are probably of early 
P ennsylvanian age have been found by Professor J. 
W. Wolff and Mr. J. H. Maxson in limestone beds at 


Pi: F. Hewett, ‘‘Geology and Ore Deposits of the 
sPrings Quadrangle, Nev.,’’ Prof. Pap. U. 8. Geol. 
“rv., 162, pp. 11-13, 1931. 
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the head of Warm Springs Canyon in the Avawatz 
Mountains quadrangle, but the relation of these beds 
to the other Paleozoic rocks of the region has not yet 
been studied by the writer. 

The thick bed of limestone at the base of the Lower 
Cambrian is for stratigraphic purposes one of the 
most important rock units in the area. The pale buff 
color and massive character of the bed render it con- 


spicuous from great distances, so that it serves as a , 


marker to guide the observer to the base of the 
Paleozoic and the unconformity between the Paleozoic 
and the underlying Archean and Algonkian. The bed 
has not been found north of Furnace Creek, but it 
crops out at many places in the southern part of the 
Death Valley area. Numerous isolated patches of it 
are found lying upon the Archean and Algonkian 
rocks in the most unexpected places. At most places 
the limestone is intensely shattered and at some places 
a bed of conglomerate or breccia lies at the base 
of the limestone. The bed just described has been 
studied by Hewett in the northwestern quarter of the 
Ivanpah quadrangle adjoining the Death Valley area. 
He states’ that the limestone is a dolomite; that the 
type locality is at the Silver Rule mine on the north- 
west slope of the Kingston Range where the bed is 
2,000 feet thick, thinning rapidly eastward and south- 
ward; that it lies unconformably upon Archean and 
Algonkian rocks, as in the Death Valley area; and 
that no such unit is known elsewhere in the region 
to the south or east. 


MESOZOIC ROCKS 


So far as known the Mesozoic era is represented 
only by masses of granite which in places has been 
injected into rocks of all the older systems. The 
apparent absence of Permian and Mesozoic sedimen- 
tary rocks in the Death Valley area is puzzling, be- 
cause thousands of feet of them are present in Spring 
Mountain® searcely 30 miles east of the area, where 
they inelude the Permian Supai formation and Kaibab 
limestone, the Triassic Moenkopi formation, Shina- 
rump conglomerate and Chinle formation, and the 
Jurassic (?) Aztee sandstone, and extend with un- 
diminished thickness far eastward; and because thou- 
sands of feet of Mesozoic beds are present in the 
Inyo Mountains® scarcely 30 miles west of the area. 
The beds in the Inyo Mountains are of Triassic age 
but are of a type wholly different from the Triassic 


7D. F. Hewett, personal communication. 

8C. R. Longwell, ‘‘Structural Studies in Southern 
Nevada and Western Arizona,’’ Bull. Geol. Soc. Amer., 
37; 4, 557-558, December 30, 1926; D. F. Hewett, op. cit., 
pp. 9, 10. 

® Adolph Kndpf, ‘‘A Geologic Reconnaissance of the 
Inyo Range and the Eastern Slope of the Southern Sierra 
Nevada, Calif.,’? Prof. Pap. U. 8. Geol. Surv., 110, pp. 
47, 48, 1918. 
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rocks in Spring Mountain. It is possible that the 
structural study of the Death Valley area will suggest 
the reason for the absence of the Permian and Meso- 
zoic rocks, or it is equally possible that some of these 
rocks have escaped recognition and will be found when 
the writer has covered the area more thoroughly. 


TERTIARY ROCKS 


The Tertiary rocks lie unconformably upon the 
upturned and eroded edges of all the older rock 
systems and, next to the Quaternary deposits, are the 
least disturbed and altered rocks in the area, but even 
they have been profoundly disturbed, as one may 
see in descending the long valley of Furnace Creek, 
which is cut in them. They comprise at least two 
unconformable series much alike in general character, 
which have not yet been satisfactorily separated. The 
aggregate thickness of the Tertiary strata is difficult 
to estimate until they have been studied in more detail, 
but it is believed to be at least 10,000 feet. The 
Tertiary rocks include sandstone, conglomerate, shale, 
limestone and a great amount of volcanic material— 
part of which was ejected as lava, breccia and ash, 
and part. of which was injected into the adjacent 
rocks as dikes and irregular masses. Volcanic activ- 
ity appears to have prevailed during all the time that 
the Tertiary deposits were being laid down. Much 
of the older voleanic rock is rhyolite and andesite; 
much of the younger voleanic rock basalt. None of 
the Tertiary rocks were laid down beneath the sea. 
The shales were deposited as mud and clay in dry 
lakes like those which exist at present; the sandstones 
and conglomerates were deposited as sand and gravel 
on alluvial slopes like those which now cover large 
parts of the region. 

One interesting feature of the Tertiary rocks is the 
extreme coarseness of some conglomerates and brec- 
cias, some of which contain rock/fragments 100 feet 
or more in diameter. Certain breccias of granitic 
material in the Tertiary series are so coarse and 
so angular and contain so little matrix that at first 
sight they resemble granite in place. In origin they 
appear to be talus deposits laid down against fresh 
slopes or cliffs, a relation which suggests that the 
Tertiary deposits were laid down in basins bordered 
by steep fault-line scarps like the scarp which now 
borders Death Valley at Dante’s View. In other 
words, the Tertiary basins were structurally similar to 
basins like the present Death Valley trough: An- 
other interesting feature of some of the Tertiary beds 
is their astonishing variability in thickness within 
short distances. In Copper Canyon, for example, a 
bed of gypsiferous clay lying in a coarse breccia- 
conglomerate was observed to expand from zero to a 
thickness of a thousand feet in a distance of a few 
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hundred yards. The Tertiary rocks are interesting 
also for their weird colors, of which the beds along 
Furnace Creek and at Ryan are an example, and fy 
the deposits of saline minerals which the shales ¢q). 
tain, as, for example, boron minerals (chiefly col. 
manite), gypsum, celestite and rock salt. 

No remains of animal life have yet been found jy 
the Tertiary beds, although careful search has bee, 
made for them. Consequently, the stage of the Te. 
tiary to which the deposits belong is not known. | 
is believed, however, that most of the deposits ay 
Miocene and that a part of them are Pliocene. Many 
limestone beds contain algae and are obviously similay 
in origin to travertine deposits that are forming about 
warm springs in the region at the present time. 


QUATERNARY DEPOSITS 


The Quaternary, or youngest deposits, of the region 
include all the alluvial fans, the great salt deposit in 
the bottom of Death Valley, many dissected gravel 
terraces and a series of dissected lake beds that oceupy 
the Amargosa Valley between Shoshone and Tecopa. 
The lake beds in the Amargosa Valley are of early 
Quaternary (Pleistocene) age, for bones and teeth of 
a Pleistocene elephant have been found in an ashbed 
associated with them at Shoshone. The ash is altered 
locally to bentonite, which is worked commercially. 
The Ubehebe craters in the northern part of Death 
Valley include some cinder cones of very late Qua- 
ternary (Recent) age which are probably not over 
a few hundred years old. 

The salt deposit (“Devil’s Golf Course”) on the 
floor of Death Valley represents the saline residue of 
an evaporated lake. Wells 1,000 feet deep drilled 
in the deposit have gone through alternating beds of 
clay and rock salt down to that depth without reacl- 
ing bed rock. Each pair of salt and clay beds may 
record the drying up of a Quaternary lake. The salt 
deposit on the floor of the valley may mark the dry- 
ing up of the last of these lakes that existed in the 
valley. Sets of very faint shoreline terraces preserved 
at some places about the margins of the valley may 
mark the shores of this lake. The shoreline terraces 
may be seen at Mormon Point, where they are cut 02 
upturned Tertiary beds; at a point about a mil 
northwest of Ashford Mill, where they are cut in 4 
slope of basalt; and on old alluvial slopes at the mouth 
of Warm Springs Canyon. The lake marked by the 
terraces has been described by Blackwelder,? wh 


has named it Lake Manly.’ According to Blackweldet | 


the lake marked by the highest shoreline may hav¢ 
been about 600 feet deep and about 100 miles long. 


10 Eliot Blackwelder, ‘‘Lake Manly: An Extinct Lake 
of Death Valley,’’? Geog. Rev., 23: 3, 464-471, Jul, 
1933. 
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DISTRIBUTION OF THE Rocks 
ARCHEAN ROCKS 
Archean rocks form most of the steep face of ihe 


| Black Mountains along the eastern edge of Death 


B valley from Bad Water southeastward to the Ibex 
© fills and may be examined at many places along the 
© road that follows the east side of Death Valley. At 


Bad Water they are chiefly gneisses. At Mormon 


Point the gneisses contain bodies of limestone. The 
= unconformity between the Archean and Algonkian 
© rocks is well exposed in the Ibex Hills at a point one 


mile north of Ibex Spring. A small area of Archean 


S socks lies at the south end of the Nopah Range near 


the Gunsight and Noonday mines. In this locality 
both Archean and Algonkian rocks are overlain un- 


 conformably by the massive bed of buff limestone at 


the base of the Lower Cambrian. Much of the north- 
east face of the Avawatz Mountains is composed of 
Archean gneiss. The base of the mountains is marked 
by a great thrust fault along which the Archean 
gneiss overrides Algonkian beds. A narrow belt of 
sharply folded and overturned Tertiary strata occu- 
pies the fault zone. 


ALGONKIAN ROCKS 


Algonkian rocks form the Ibex Hills and underlie 
most of the area extending south of these hills to 
Saratoga Springs and eastward to the Kingston 
Range. Gilbert? measured a section of them many 
years ago at Saratoga Springs. Later Campbell?” 
described them at the same locality. Both Gilbert 
and Campbell suspected their pre-Cambrian age. 
The beds in this general locality are readily accessible 
from the main highway into Death Valley via Baker 
and Shoshone at the place where the road ascends 
a long alluvial slope from Amargosa River to the 
pass at the Inyo County line. The Algonkian strata 
form the ridges bordering the slope up which the 
road runs to the pass. Patches of the basal buff 
Lower Cambrian limestone lie unconformably in 
places upon the Algonkian beds. Still larger ex- 
posures of: Algonkian beds in the Ibex Hills are 
visible from the summit of the pass. A small area 
of them in contact with Archean gneiss lies between 
Ashford Canyon and Jubilee Pass and may be seen 
from the road that runs down the east side of Death 
Valley. Other outerops lie in Warm Springs and 
Anvil Springs Canyons on the Panamint side of 
Death Valley. If the Telescope group of Murphy 
8 in fact Algonkian, then Algonkian beds form most 
of the crest of the Panamint Range and may con- 
ceivably be thrust over Paleozoic beds that appear 


1G. K. Gilbert, U. 8. Geog. Survey W. 100th Mer., 
vol. 3, 1875, p. 170, 


topos” B. Campbell, Bull. U. 8. Geol. Surv., 200, p. 14, 
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to form much of the eastern slope. This eastern slope 
of the range has not yet been investigated. 


PALEOZOIC ROCKS 


Paleozoic rocks form the Resting Springs and 
Nopah Ranges east of Amargosa Valley where they 
are conspicuous from great distances by their broad 
banding of light and dark gray, which suggests the 
stripes of a zebra. There is no more weird sight in 
the region than the striped Nopah Range as viewed 
from Chieago Valley in the afternoon light. Paleo- 


zoic rocks also form all the southwest, face of the’ 


Funeral Mountains north of the road between Death 
Valley Junction and the Furnace Creek Inn and are 
likewise conspicuously banded. Eagle Mountain, near 
Death Valley Junction, is also composed of them. 
The Paleozoic section in the Nopah Range is the most 
complete in the region, extending, as it does, from 


the base of the Lower Cambrian at the Gunsight mine | 


to and into Carboniferous beds above the pass at the 
north end of the range. The section in the southwest 
face of the Funeral Range is nearly as complete and 
the beds are likewise successively younger from west 
to east. At Echo Canyon, for example, the beds con- 
tain Lower Cambrian fossils; at Pyramid Peak they 
contain Ordovician fossils, which are very abundant 
in the stream cobbles washed down into Furnace 
Creek from the peak; still farther east, at the tip 
of the range northwest of Death Valley Junction, 
Mississippian fossils are abundant. Several parts of 
both sections are repeated by faulting. 


MESOZOIC ROCKS 


The largest exposures of Mesozoic granite in the 
Death Valley region are in the area described by Ball 
north of the area studied by the writer. One large 
body lies at the head of Cottonwood Canyon north 
of Emigrant Wash, where it cuts Carboniferous and 
Ordovician beds. A smaller body cuts Carboniferous 
and Algonkian strata in Warm Springs and Anvil 
Springs canyons in the area studied by the writer. 
The age of the granite which forms a large part of the 
Owls Head Mountains is not yet known, as these 
mountains have not yet been investigated. 

In a very general way the pre-Tertiary rocks ex- 
posed in the Death Valley area are progressively 
older from east to west. For example, Spring Moun- 
tain, east of Pahrump Valley, is largely composed of 
younger Paleozoic rocks. The Nopah Range, west 


of Pahrump Valley, is chiefly Ordovician and Cam- 
brian; the Resting Springs Range, next westward, 
Lower Cambrian; the Ibex Hills, next westward, 
Algonkian; and the Black Mountains, still farther 
westward at the edge of Death Valley, Archean. The 
reason for the descent westward in the geologic see- 
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tion is obviously structural, for the prevailing dip of 
the beds in all these ranges west of Pahrump Valley 
is eastward. 


TERTIARY ROCKS 


The Tertiary rocks are very widely but irregularly 
distributed throughout the Death Valley area. There 
is good reason to believe that they underlie the entire 
Death Valley trough and the parallel Amargosa Val- 
ley trough. They underlie the embayments occupied 
by Furnace Creek and by Emigrant, Wingate, Owl 
Spring, Ibex and Rhodes Washes, although they are 
concealed at many places under Quaternary alluvial 
deposits. In the southern part of the Death Valley 
trough, as, for example, in the Confidence Hills, they 
are bent into sharp folds parallel with the axis of the 
trough, a feature indicating intense compression. 
They lie irregularly upon the mountain ranges, at 
places covering the slopes, and at other places forming 
the entire mountain mass. As a rule the beds dip 
eastward with the eastern slopes of the ranges, a 
feature which suggests that the ranges are tilted 
blocks. Tertiary rocks constitute all the main mass 
of the Black Mountains from Furnace Creek south- 
ward nearly to Bad Water and make the crest and 
eastern slope of these mountains all the way from 
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Furnace Creek to the Ibex Hills. Several patches 
them are involved in the faulting along the weste, 
face of the mountains—for example, a small ary 
bordered by Archean rocks lies in Copper Canyy 
and another similar area lies at the tip of Mormy 
Point. A small area east of Shoshone is involved jy 


the faulting along the west face of the Resting , 


Springs Range. This area contains a colemanite (de. 
posit. 

The largest continuous section of Tertiary rocks jy 
the region lies along Furnace Creek and is familia 
to all travelers who enter Death Valley by this route. 
The road that follows Furnace Creek is bordered hy 
these Tertiary rocks all the way from Furnace Creek 
Inn to Dante’s View. Just before reaching Dante’; 
View the road ascends a picturesque canyon in rhypo. 
lite tuff and emerges upon rhyolite at the view-point, 
The Tertiary rhyolite is in contact with Archea 


gneiss just under and west of the view-point. An 7 


even more spectacular exposure of this Furnace 
Creek section of Tertiary rocks may be examinej 
from the road that runs southward from Furnace 
Creek Inn to Bad Water. Along this road the rocks 
border Death Valley for 15 miles south of the In 
and their coloring is even more striking than along 
Furnace Creek. Golden Canyon, reached by : 
branch of the road, is in these rocks. 


SCIENTIFIC EVENTS 


THE INTERNATIONAL CONGRESS ON THE 
ANTHROPOLOGICAL AND ETHNO- 
LOGICAL SCIENCES 


Tue International Congress on the Anthropological 
and Ethnological Sciences was concluded at University 
College, London, on August 4. Lord Onslow, the 
president, presided over a general meeting of the dele- 
gates in the Great Hall, and presented the report of 
the permanent council. 

A general summary of the business transacted is 
given in the London Times. The congress passed a 
resolution expressing ‘he opinion that representations 
should be submitted through the Secretary of State for 
India to tue Government of India urging the need of 
a permanent organizativn for the census of India, 
accompanied by measrres for the scientific and con- 
tinuous collection of information relating to the 
Somatic types, religions, manners, customs, social or- 
ganization and social linguisties of India. The resolu- 
tion added that the system of honorary direction and 
organization in .Assam might be suggested as likely to 
be of practical value if extended to the whole of India. 

Another resolution which was passed recommended 
to the British Government and to all other governments 
engaged in the administration of native peoples that 


it was desirable that in each territory so administered 
one or more government anthropologists should be ap- 
pointed as specialist officers, with a view to facilitating 
a deeper scientific appreciation of native customs and 


contributing in a seientifie manner toward the solution 


of problems of the contact of native people with 
European civilization. The congress strongly sup- 
ported the training in social anthropology of mission- 
aries and government officers who were to work in 
native territories. 

It was decided also to call attention to the urgent 
need of further research into the methods of investi- 
gating the mental aptitudes of African peoples. In4 
further resolution the need was urged ‘for establish- 
ing courses of study in anthropology and ethnology 
in certain types of schools, and for organizing inde- 
pendent chairs in these subjects in universities. 

It was agreed that the next congress should be held 
at Copenhagen in 1938, with Professor T. Thomsen 
(Denmark) as president, and that Professor John L. 
Myres and Alan H. Brodick should be retained 45 
general secretaries. The inclusion in the 1938 con 
gress of a section dealing with biometries and bic 
typology was decided upon. 

A permanent committee was set up to deal with the 
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estion of scientific film documentation as relating to 
i, nthropology. This consists of Professor P. Rivet, 
= Professor F. Krause, Leipzig; Professor 
Baciuseppe Sergi, Rome; Professor Frans Blom, United 
epiates; Captain Thomas A. Joyce, of the British 
Piuseum, and Alan H. Brodrick, who will act as rap- 


7 Bporteur and organizing secretary. The committee 


Bstated that the work which they sought to do was of 
Bpprime importance and urgency. In less than a gener- 
ation invaluable material would be lost forever. 


BPrimitive races were dying out everywhere. 
= The committee proposed to set before themselves 


Hiihree objectives: To secure the establishment of a cen- 


Bftral film library with corresponding libraries in all the 


i principal countries; to save, collate, and compare ex- 


q lamples of material often hidden in unlikely places, and 


B:) secure the dispatch of special expeditions to those 


1 lands where material was to be obtained, and also to 


Sendeavor to secure that “amateurs,” explorers, colon- 
Sists, and others should, if they took films, do so in 
isuch a way as to be of scientific value. The com- 
Bitte were to undertake at once the preparation of a 
Phandbook in five languages giving instructions on the 
Haking of anthropological films. 
| Speeches emphasizing the importance of anthropo- 
logical and ethnological research, and the value of the 


® congress in enabling representatives of different coun- 


tries to meet, were delivered by many delegates, in- 
cluding Professor Lévy-Bruhl, Paris; Professor Sergi, 
BRome; Professor G. G. MacCurdy, United States; 
S Professor W. Thalbitzer, Denmark; Professor K. 
Stoyhwo, Poland; Professor E. Pittard, Switzerland; 
Professor T. Thomsen and Professor G. Thilenius, 


Hamburg. 


The congress numbered more than a thousand mem- 


Bae bers, and delegates from forty-two different countries 


Bere present when Lord Onslow delivered his presi- 


™ (ential address at the inaugural meeting. 


DATA ON THE DROUGHT 


Never before in the weather history of the United 
States has so. little rain fallen over so wide a terri- 
tory throughout the entire growing season as this 

§ year, according to J. B. Kineer, of the U. S. Weather 
Bureau. Reeord-breaking heat has made conditions 
still worse. Other years, notably 1894-1895, 1901, 
1910, 1914, and 1930, were exceedingly dry in many 


® ections, but no year since the bureau, nearly seventy 


years ago, started revurding the precipitation day by 
day, has had sueh generally deficient rainfall in April, 
May, June and July as 1934. Moreover, most of the 


§ ‘ry years of the past were preceded by years of ade- 


; (uate rainfall, whereas the last three or four years 


have been abnormally dry in many parts of the coun- 


ty most seriously aff'd by drought this year. 
Moisture deficiency in the Central Valley began in 
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June, 1933, and in general it has continued ever since 
with no real relief. The year, June, 1933, to May, 
1934, was the driest on record in Indiana, Illinois, 
Wisconsin, Minnesota, Iowa, Missouri, Nebraska and 
the Dakotas. Also, Minnesota, the Dakotas and most 
of the northwest had been exceedingly dry for severai 
years before that. The moisture shortage from June, 
1933, to the end of July, 1934, was 17.71 inches, or 
2,000 tons of water for every acre of land, in Mis- 
souri; 15.09 inches in Indiana; 13.14 inches in Iowa; 
12.89 inches in Ohio; 11.29 inches in Nebraska, and 
9.93 inches in North Dakota. 

New lows for April-through-July rainfall were set 
this year in nine western states: Nebraska, with 45 
per cent. of its normal rainfall for the period; Mis- 
souri, with 47 per cent.; Utah, with 51 per cent.; 
North Dakota, with 52 per cent.; Oklahoma, with 55 
per cent.; South Dakota, with 57 per cent.; Kansas, 
with 58 per cent.; Michigan, with 58 per cent., and 
Colorado, with 60 per cent. Past lows for the same 
period in the same states were: Nebraska, 58 per cent. 
in 1894; Missouri, 49 per cent. in 1901; Utah, 54 per 
cent. in 1897; North Dakota, 54 per cent. in 1900; 
Oklahoma, 67 per cent. in 1910; South Dakota, 58 per 
cent. in 1931; Kansas, 62 per cent. in 1913; Michigan, 
61 per cent. in 1895, and Colorado, 67 per cent. in 
1924. 

Normal and above normal rainfall for January 
through July this year was recorded in only the fol- 
lowing states: Florida, with 126 per cent.; Georgia, 
with 101 per cent.; New England, with 104 per cent.; 
North Carolina, with 105 per cent., and Virginia, with 
101 per cent. Four other states—Alabama, with 99 
per cent., South Carolina, with 97 per cent., and 
Maryland and Delaware, with 96 per cent.—lacked 
but little of having normal rainfall. 

The seanty snowfall in the western mountains last 
winter has aggravated drought conditions in those 
sections by cutting down the irrigation water supply. 
The seasonal snowfall in California was less than half 
of normal and in Colorado it was about half normal. 
Wyoming’s snowfall was about one third the fall of 
the preceding year. In New Mexico at the end of 
March nothing remained but drifts on northern slopes 
at higher elevations in the northern part of the state. 

The situation has been even more seriously aggra- 
vated by the extremely high temperatures accompany- 
ing the lack of rain. Nothing remotely approaching 
the severity of this combination appears in the annals 
of the Weather Bureau. The drought and heat of the 
growing season will not necessarily affect the crops of 
1935, according to Mr. Kineer. Although no amount 
of rain ean now help most 1934 erops in the drought 
area, good fall rains and abundant snows this winter 
could restore the soil moisture needed for new seed- 
ings, both this fall and next spring. 
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FIELD OFFICE FOR THE SHELTERBELT 
PROJECT 

Wirs establishment of a central field office at Lin- 
coln, Nebraska, planned for an early date, the Forest 
Service is making plans for beginning field work on 
the great shelterbelt of trees to be planted for 1,000 
miles across the Plains States, which will be carried 
out by Fred Morrell, administrative director. In ad- 
dition to the general headquarters at Lincoln, it is 
expected that state divisional offices will be established 
in the capital cities of each of the states traversed 
by the belt—North Dakota, South Dakota, Nebraska, 
Kansas, and Oklahoma and Texas. 

Active work will be started as soon as the necessary 
organization is completed. Land leases, seed collec- 
tion and nursery arrangements to supply planting 
stock on a large scale will be initiated as soon as 
possible. The pressing need for emergency relief em- 
ployment is being taken into consideration. Qualified 
men are being assigned to the project from the Forest 
Service rolls and are being hired from other sources to 
speed up the organization of the field work. 

Dr. Raphael Zon, director of the Lake States Forest 
Experiment Station, has charge of technical phases 
of the work, including the determination of suitable 
species to plant in the various soil types, nursery 
selection and practise, planting practise, ete. The Bu- 
reau of Chemistry and Soils will assist in the study 
and classification of soils within the region, and the 
Bureau of Plant Industry will cooperate actively in 
technical service and in the use of its established 
nurseries and other facilities. 

Many inquiries for information in regard to the 
shelterbelt plans are being received from the region 
and from adjoining states to the east and west. Criti- 
cisms to the effect that thousands of trees planted in 
the region of the proposed shelterbelt in the past 
have failed to survive have been received. It is 
pointed out, however, that other thousands of plant- 
ings are still surviving, although the plantings were 
largely haphazard, in many cases of species not espe- 
cially suited to the region, and seldom given proper 
eare. The Forest Service is undertaking the shelter- 
belt planting with the benefit of many years of inten- 
sive investigation of methods and cultural practises 
adapted to the dry land areas. Only trees will be 
used which have already been tested and have shown 
their adaptability for use in the region, both in point 
of survival of climatic conditions and in their pro- 
tective value. 

Approximately two million acres in all will be cov- 
ered in the forest strips, which will be placed about a 
mile apart, and the lands will be acquired through 
lease or purchase, by cooperative agreements with the 
owners, or by donation. The lands will be classified 


according to soil and other conditions. In the pur. 
chase of land the dominant objective will be to dete, 
mine valuations with equity both to the landowner gy; 
the United States. 


THE ELM DISEASE EXHIBIT AT THE Ney 
YORK BOTANICAL GARDEN 


THE “brown streaks in the wood” which people hay 


been asked repeatedly to look for in trees suspectaj | 


of being afflicted with the Dutch elm disease are clear 
illustrated in a new exhibit installed this week in th 
Museum Building at the New York Botanical Garde, 
The specimens of wood have been taken from a tre 
near the grounds which the garden authorities cut ap 
burned, with the owner’s permission, as soon as is 
diseased condition was discovered. Also displayoj 


are some of the beetles which carry the fungus diseay J 


from tree to tree, by transporting the spores on their 
bodies. 

Part of a limb, with a bark removed, shows the 
breeding tunnels and feeding galleries of the beetle, 
while other limbs show how the beetles escape by bor. 


ing a hole through the bark. In a part of the exhibit 


contributed by the U. S. Department of Agriculture, 
beetles are shown feeding in the crotch of an elm twig 
—one important means by which the fungus enter 
the wood. Successive stages in the life of the beetle 
and of the fungus, as well as different types of dark 
streaks in the wood caused by the fungus, are likewise 
shown. 

In notes appended to the exhibit, it is pointed out 
that other diseases possess similar symptoms of yellov- 


ing, wilting and dropping of leaves and of dark streaks J 


appearing in the wood. It is therefore necessary for 
a laboratory to make cultures from the infected wood 


or from the beetles believed to be carrying the diseax, J 


to identify the fungus. But once the Dutch el 
disease is discovered, immediate action toward cutting 
and burning the tree is essential, especially at this se 
son when the beetles are emerging and flying to tle 
other trees. Otherwise, the disease will be widely 
spread among the elm trees of the east. The Nev 
York Botanical Garden is cooperating with federt| 
state and local authorities in its study and eradics- 
tion. 


AWARD OF THE CHANDLER MEDAL 
For his work in agricultural chemistry, Dr. Jacob 


Goodale Lipman, dean of the College of Agriculture § 


at Rutgers University and director of the New Jers! 
Agricultural Experiment Station, has been awarded 
the Chandler Medal of Columbia University for 194. 
The medal will be conferred formally in November. 
The announcement of the medal committee, of whith 
Professor A. W. Hixson is chairman, reads: 
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Dr. Lipman’s work on the determination of the nature 
of the chemical action produced by bacteria in making 
poth organic and inorganic components of soils available 
for plant food has been of great importance to agricul- 
ture all over the world, 

He introduced certain conceptions in the field of soil 
bacteriological chemistry that have been shown to be 
fundamental in the practical handling of soils. 

His researches on the utilization of nitrogen by plants, 
especially upon the soil reactions that influence the avail- 
ability of nitrogen to plants, are outstanding contribu- 


S tions. His work in general on soil reactions that influ- 


ence the availability of chemical elements essential to 
plant growth has led his researches into the study of the 
soil chemistry of sulphur, phosphorus, selenium, etc. 

Dr. Lipman did noteworthy work on the problem of 
sweetening salt marshes. His chemical studies of the peat 
and muck deposits of New Jersey have enabled that state 
to develop a large commercial humus industry. 

Dr. Lipman has stimulated investigations by others, 
and has made the New Jersey school one of the most 
important centers of research in the field of soil chemistry. 
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Dr. Lipman was born in what is now Latvia, in 
1874, and came to the United States in 1888. His 
brother, Dr. Charles B. Lipman, is professor of plant 
physiology and dean of the Graduate Division of the 
University of California. 

The Chandler Medal, awarded annually by Columbia 
University for conspicuous work in the field of chem- 
istry, was established in honor of Professor Charles F. 
Chandler, a professor of chemistry at Columbia for 
more than half a century, and a founder of the Amer- 
ican Chemical Society. The former Chandler medal- 
lists are: C. F. Chandler, L. H. Baekeland, W. F. Hille- 
brand, W. R. Whitney, R. E. Swain, E. F. Smith, E. C. 
Kendall, S. W. Parr, Moses Gomberg, J. A. Wilson, 
Irving Langmuir, James Bryant Conant, George O. 
Curme. 

Members of the 1934 medal committee, in addition 
to Professor A. W. Hixson, are Dr. L. H. Baekeland 
and Professor Arthur W. Thomas. 


SCIENTIFIC NOTES AND NEWS 


THe hundredth anniversary of the birth of Samuel 
Pierpont Langley occurred on August 22. Before 
becoming secretary of the Smithsonian Institution, a 
position which he oeeupied from 1887 until his death 
in 1906, Dr. Langley had been for twenty years di- 
rector of the Allegheny Observatory. In honor of 
the centenary a special volume of selections from 


langley’s writings, describing his most fundamental 


discoveries in the fields of aeronautics, astronomy, 


f astrophysics and physies, has been prepared by Dr. 


Charles G. Abbot, secretary of the Smithsonian Insti- 


} tution, and formerly one of Dr. Langley’s assistants. 


Dr. Isatan BowMan, secretary of the American 


§ Geographical Society and chairman of the National 


Research Couneil, gave the address of the president 


| at the opening session of the International Geo- 


graphic Congress, held at Warsaw, Poland, in August. 


Sir Ricuarp R. of Melbourne, Australia, 
was elected president for 1935-36 of the British Med- 
ical Association at the recent Bournemouth meeting. 
He succeeds Dr. Sydney Watson Smith, of Bourne- 
mouth. The meeting next year will be held in Mel- 
bourne, 


Dr. Joan R. Mouuer, chief of the Bureau of Ani- 
mal Industry of the Department of Agriculture, was 
elected president of the twelftk International Veter- 
inary Congress, which opened in New York City on 
August 13. Dr. Mohler is vice-president of the per- 
manent commission of the congress, of which Dr. E. 


Leelainche, director of the International Bureau of 
Epizooties at Paris, is president. Other officers 
elected were: Dr. C. P. Fitch, of St. Paul, Minn., first 
vice-president ; Dr. Adolph Eichhorn, of Pearl River, 
N. Y., second vice-president; Dr. C. J. Marshall, of 
Philadelphia, third vice-president; Dr. H. Preston 
Hoskins, of Chicago, general secretary. 


THe American Veterinary Medical Association, 
which held its seventy-first annual convention in con- 
junction with the international gathering, elected Dr. 
Robert S. MacKellar, of New York City, president for 
the ensuing year to succeed Dr. C. P. Fitch, of St. 
Paul. Drs. G. A. Dick, of Pennsylvania; W. F. 
Guard, of Ohio; H. E. Curry, of Missouri; A. L. 
Mason, of the U. 8. Army, and W. Wisnicky, of Wis- 
consin, were elected vice-presidents for one-year 
terms. Dr. M. Jacob, of Tennessee, was reelected 
treasurer. 


Dr. NorBert Kreps, professor of geography at 
Berlin, has been elected a member of the Prussian 
Academy of Sciences. 


Proressor Luict Devoto, professor of industrial 
diseases at Milan, Professor Giuseppe Muscatello, pro- 
fessor of clinical surgery at Catania, and Professor 
Giunio Salvi, professor of human anatomy and rector 
of the University of Naples, have been elected mem- 
bers of the Italian Senate. 


At the ninetieth annual commencement the Univer- 
sity of Michigan conferred the honorary degree of 
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doctor of engineering upon Lyman Foote Morehouse 
for his contributions to the art of communication. 


PROFESSOR WiLLIAM R. WESTHAFER, head of the de- 
partment of physies and dean of the College of 
Wooster, has received the honorary degree of doctor 
of laws from the Ohio Wesleyan University. 


Dr. Frep H. ALBEE, professor of orthopedic surgery 
at the New York Post-Graduate Medical School, 
Columbia University, was presented with the New 
Jersey Distinguished Service Medal on August 16. 
Dr. Albee is chairman of the New Jersey Rehabilita- 
tion Commission, a post he has held since 1919. Be- 
cause of his achievements in this capacity, the citation 
points out, “Tue state has excelled all others in its 
achievements for the amelioration of the unfortunate 
condition of the crippled.” 


Proressor SAMUEL J. Recorp, of Yale University, 
has recently been honored through the naming of two 
genera of tropical trees: Recordia boliviana Moldenke 
and Recordoxylon amazonicum Ducke. 


Dr. VeRN O. KNupsEN, chairman of the depart- 
ment of physies at the University-of California at 
Los Angeles, has been appointed dean of the Gradu- 
ate School. 


Dr. Lupwie Epe.stein, formerly of the University 
of Berlin, has been appointed associate in the history 
of medicine at the Johns Hopkins University School 


of Medicine. 


R. E. Priestiey, geologist and explorer, fellow of 
Clare College, University of Cambridge, and secre- 
tary-general of the faculties of the university, has 
been appointed vice-chancellor of the University of 


Melbourne. 


Dr. Harry Lee ParKer has resigned his post as 
associate professor of neurology in The Mayo Foun- 
dation and as consulting physié¢ian in the section of 
neurology of The Mayo Clinic, to return to Ireland, 
where he has been appointed chief of the staff of the 
Neurologic Institute of Southern Ireland and profes- 
sor of neurology, in Trinity College, University of 
Dublin. Dr. Parker is a graduate of the University 
of Dublin and went to the Mayo Foundation in 1919. 


Dr. JAMES STEVENS SIMMONS, major in the Medicai 
Corps, U. 8. Army, who has been director of the de- 
partment of preventive medicine and director of 
laboratories at the Army Medical School in Washing- 
ton, has been transferred to duty as president of the 
newly organized Army Medical Research Board at 
Anzon, Canal Zone. 

THORNDIKE SAVILLE, professor of hydraulic and 


sanitary engineering at New York University, has 
been appointed executive engineer of the water re- 
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sources investigation of the Federal Governmey 
The investigations are being made by the Nationa) 
Resources Board to formulate a plan for the develop. 
ment of water resources over a period of years, Py, 
fessor Saville is a member of the Federal Sanitary 
Commission at Washington. 


J. S. Lona, since 1927 professor of chemistry 9 
Lehigh University, has resigned to become the chem. 
eal director of Devoe and Raynolds Company, Inc, HME 
and its subsidiaries. 


THe Rev. Fuapro Soccorsti, 8. J., has been ap- 
pointed by Pope Pius XI director of the Radi 
Station at the Vatican, to~suceeed Father (Gian. 
franceschi, who died on July 9. 


Dr. Hersert §. JENNINGS, Henry Walters professor 
of zoology and director of the laboratory of zoology 
at the Johns Hopkins University, is spending the 9 
summer at the Hopkins Marine Biological Station, 
Pacific Grove, California. 


Dr. L. C. Dunn, professor of zoology at Columbia 
University, who has leave of absence for the coming 
year, sailed recently for Norway, where he will work 
at the University of Oslo. n 


Dr. J. Horace Coutiierre, professor of physics, is 
returning to Birmingham-Southern College, after y 
spending a year’s leave'of absence at Columbia Uni- 
versity. 

Ar the University of California leave of absence 
has been granted to: Frank Adams, professor of irri- 
gation investigations and practise, from August 1 to 
January 31, 1935, and to H. R. Tolley, a director, 
Giannini Foundation of Agricultural Economics, now 
serving as assistant administrator, Agricultural Ad- 
justment Act, Washington, D. C., from July 1 to July 
31, 1935. 


Dr. Victor E. Levine, professor of biological 
chemistry and nutrition at Creighton University 
School of Medicine, and Charles W. Bauer, professor 
of chemistry at the School of Pharmacy, are spending 
four months in the Aretie in research among the 
Eskimo children. They are making physical measure- 
ments and studies in nutrition. Aa investigation wil 
be made of the susceptibility of the Eskimo child to 
tuberculosis, diphtheria and searlet fever. 


AccorpinG to Nature the Mendeléeff Centenary Lee 
ture, which was delivered before the Chemical Society 
at the Royal Institution on April 19 by Lord Ruther 
ford, has been printed in the Journal of the society. 


AccorDInG to Industrial and Engineering Chem- 
istry the annual meeting of the American Institute 
of Chemical Engineers will be held in Pittsburgh 
November 15, 16 and 17. On November 14 there will 
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he a meeting of the council. The Hotel Schenley has 
heen selected as the convention headquarters. Web- 


Bier N. Jones, director of the College of Engineering, 
| of the Carnegie Institute of Technology, is chairman 


of the committee on arrangements. He will be assisted 
by the following committee chairmen: Raymond L. 
Abel, Harrison C. Bashioum, J. H. James, Edward 
A. Marbaker, John T. Stearn, T. G. Timby, Mrs. 
Icdward R. Weidlein and James H. Young. 


Tue fourteenth annual meeting of the Highway 
Research Board will be held in Washington, D. C., 
on December 6 and 7, in the building of the National 

eademy of Sciences and the National Research 


Nouncil. 


Tye next general meeting of the International As- 
tronomical Union, which is to be held in Paris in 
1935, has been fixed for Jaly 10 to July 17. 


Tue eleventh Prehistoric Congress of France will 
be held at Perigueux from September 16 to 22, 
under the presidency of Dr. Felix Regnault. The 
honorary general secretary and treasurer is M. 
harles Selleicher. The prineipal sites of interest 
in the area will be visited and excavations demon- 
strated in the course of the meeting. 


Tue London Times reports that the members of 
he Ellesmere Land expedition arrived at Disko Bay, 
Vest Greenland, on August 5. They have been de- 
jayed by storms and head winds and the necessary 
precautions to avoid the loss of deck cargo. The ex- 
pedition was organized by Dr. Edward Shackleton, 
pnd has the support of the University of Oxford, the 
Royal Geographical Society and the Canadian gov- 
rrnment. Dr. Noel Humphreys is the leader. Other 
members are Sergeant H. W. Stallworthy, Mr. A. W. 
foore, Mr. Robert Bentham and Mr. D. Haig- 
Thomas. The chief objective is to make the first 
sledge journey across one of the glaciers of the 
Jnited States Range into Grant Land, an unknown 
brea to the north of Ellesmere Land, which is itself 
0 the northwest of Greenland. 


WorK is progressing rapidly on the library and the 
hemistry building at the University of Arkansas, 
ayetteville, as well as on a building for the Medical 
Bchool at Little Rock, the ground-breaking cere- 
honies being held on July 30. The cost of each of 
he three buildings approximates half a million dol- 
rs, Their erection at this time is made possible by 
grant from the Federal Public Works Administra- 
on, It is expected that they will be completed in 
¢ late spring or early summer and ready for oc- 
upancy at the beginning of the school year in Sep- 
ember, 1935. 


Tre department of geology and mineralogy of the 
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School of Mines and Metallurgy of the University of 
Missouri has been the recipient of a collection of 
rocks and minerals, collected by Harry G. Davis, of 
Clayton, Missouri. This collection was obtained 
through the efforts of one of the recent alumni, 
Albert E. Pessin (1932) and-Dr. O. R. Grawe. The 
collection is made up of nearly one thousand speci- 
mens of rocks, minerals and ores from many of the 
important mining localities of the world, and includes 
a number of rare minerals. 


Aw Associated Press dispatch reports that the Fed- 
eral Surplus Relief Corporation will spend about 
$5,000,000 for recreational centers. Agents of the 
National Park Service are inspecting properties in 
many states and taking options where possible. The 
service is trying to obtain tracts in Georgia, Illinois, 
Indiana, Iowa, Kentucky, Maine, Massachusetts, Min- 
nesota, Missouri, New Hampshire, North Dakota, 
Oklahoma, Pennsylvania, South Carolina and Vir- 
ginia. When the land is bought members of the 
Civilian Conservation Corps and other relief workers 
will start building camps, trails and pienie grounds. 


A NETHERLANDS institute for research on the char- 
acters of heredity in man and the biology of the 
races has been recently established. It is divided into 
three sections: (1) biogenealogy, (2) medical sta- 
tistics on the examination of hereditary characters, 
and (3) anthropologie study on the biology of the 
races. 


AccorDING to the London Times, men distinguished 
in various branches of science have been nominated 
to act on the University of London Council for Psy- 
chical Investigation which has been formed to take 
over the work of the National Laboratory of Psy- 
chical Research. Although not officially connected 
with the university, the council has been chosen from 
professors and other members of the university who 
are interested in the scientific probing of alleged 
supernormal phenomena. The council members are: 
Dr. F. A. P. Aveling, assistant professor of psy- 
chology, University of London; Dr. Guy B. Brown; 
Dr. Cyril L. Burt, professor of psychology at Uni- 
versity College; Professor J. C. Flugel; C. E. M. 
Joad, head of the department of philosophy and psy- 
chology at Birkbeck College; C. A. Mace; Professor 
J. MaeMurray, Grote professor of the philosophy 
of the mind and logie since 1928; Dr. Erie D. Mac- 
namara, physician to the West End Hospital for 
Nervous Diseases; S. G. Soal, the Rev. Professor 
E. S. Waterhouse, professor of the philosophy of 
religion, and Harry Price and Miss Ethel Beenham, 
secretary. Foreign correspondents representing seats 
of learning in most of the capitals of the world, in- 
cluding the British Dominions, have been nominated. 
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DISCUSSION 


THE PHOTOMICROGRAPHIC REPRODUC- 
TION OF DOCUMENTS 


THE usual procedure followed by scientists in gath- 
ering information upon a given subject is to make 
notes or abstracts of original papers upon filing cards 
or miscellaneous sheets of paper. These are classified 
and filed in the most convenient manner for future 
reference. Naturally in this way it is rarely possible 
to record more than a very brief account of the work. 
It is therefore necessary, whenever details of the re- 
search are required, to refer to the original paper, 
either by borrowing the journal from the library or 
going there to consult it. 

In some cases it is possible to obtain from the 
author separates of papers published in journals, and 
these may be kept for reference. This can be done, 
however, in only a relatively few cases. What is 
greatly needed is a procedure by which copies of any 
paper, no matter where or when published, may be 
obtained and filed by the individual worker for use 
whenever desired. Since filing cards are so con- 
venient and in such general use the ideal system 
would be one in which the copy of the original paper 
could be attached to the same filing card upon whieh 
was written the title, reference, abstract, notes or 
other points in regard to the subject. 

The method which seems best adapted to this pur- 
pose is that of photographing the original paper 
upon strips of film and pasting these in a window 
in the filing ecard. For reading, a miniature table 
projecting apparatus would be used. The individual 
worker would then be able to have on a filing card 
not only his abstract or notes but the original paper 
itself and could make a collection of all pertinent 
articles upon a given subject, file them in a very 
small space and refer to them at any time most con- 
venient to him. 

Attention was called in a recent article on “Reforms 
in Chemical Publication (Documentation)”? to the 
movements under way having for their object the 
amelioration of the publication and distribution of 
papers describing chemical research. It was sug- 
gested that a process involving the photographing of 
printed pages upon motion picture film and the 
mounting of such strips of film in filing cards might 
contribute towards the solution of this problem. Sub- 
sequent inquiries in regard to available apparatus 
which could be adapted to this purpose have permit- 
ted the conclusion that such a process is not only 
practical but can probably be operated at a very 
moderate cost. On the basis of this information it 
is now possible to offer more detailed suggestions in 


1 ScIENCE, 80: 2064, 70-72, July 20, 1934. 


regard to the organization of a service of photo. 
micrographic reproduction of documents. 

For the production of photomicrographic Copies of 
printed papers upon motion picture film, there haye 
been developed various forms of apparatus which 
could be adapted to making the strips suitable for 
inserting in filing cards. 


pages of the original paper upon 35 mm film and 


mounting the strips corresponding to the severall 
pages of a given paper in a rather large filing card; | 
second, using the negatives thus prepared andil 


mounted for the preparation of positives of about 


one half the size, which would in turn be mounted 
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It is suggested that thel 
process should consist first in photographing the 


in smaller filing cards and distributed in response tof 


requests for copies of papers; finally furnishing to 


each one making use of such miniature copies off 


original papers contained in filing ecards a compact 


table projecting outfit adapted to receive the cardsf 
and magnify the copy to the degree desired by thel 


individual. 


For the first stage of the process there have been ' 
developed many more or less automatic machines.§ 
They consist of a table upon which is mounted a@ 


frame in which the book or any page to be copiedy 
is held firmly, by springs or otherwise, against the] 


under side of a horizontal glass plate. 


An upright] 


supports a roll film camera attached to a movableg 
arm. Graduations on the upright permit fixing thej 


focal distance at the points required for pages of 


different size. Finally lamps on the two sides illumi-J 
nate the page to be photographed. Such apparatus§ 
has been perfected to the degree that after placing] 
the copy a single movement actuates the remaining] 


operations. 


Since a service furnishing photographie copies off 
printed articles would undoubtedly be called upong 


to supply a large demand its efficient organization 
would be necessary. In order to fill the many orders 
which would be received daily it would first be neces- 


sary to assemble the books or periodicals containing] 
the articles to be copied. Proximity to a library) 
Upon the filing card 0g 


would be indispensable. 


which the film would subsequently be mounted would] 


first be copied, by means of a typewriter, the tit'e, 


author, reference and such classification data as may 


be necessary. This card would then be put at the) 
page of the book where the article begins. When 4] 


sufficient number of such ecards in their respective 
books had been prepared, the operator of the copy 
ing machine would have only to place one book after 
the other in the frame, make the exposure and tur 
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Be yo pages until each article has been completely pho- 

tographed. When the roll of film is exhausted it 
sould be developed by the usual process and dried. 
' y would then be eut and the sections corresponding 
tp the various articles mounted in the filing cards 
previously prepared. These cards then become the 
master negatives for preparing as many copies of 
wach paper aS may be subsequently ordered. Such 
ards would also be made for exchanging with centers 
if documentation in other countries. 

The second stage of the ‘process would consist in 
miking positives from the master negatives. <A 
imple reducing ¢amera would be employed, and the 
atire film strip mounted in one card would be reduced 
one half size and photographed as a positive in 
me operation. Thus the entire series of pages of a 
yiven article would be reproduced simultaneously and 
many copies made as desired. If the master nega- 
ives upon 35 mm film were mounted in two strips 
ina window opening 70 mm in width, the reduction 
to one half size would permit the use of 35 mm film 
for the positives. In this way only standard 35 mm 
fim would be used in the process and a developing 
machine of only one size be necessary. 

The positives made in this way would be mounted, 
as in the case of the master negatives, in windows in 
fling cards. These, of course, would have previously 
pied upon them in typewriting the title of the 
paper, author, reference, ete., in accordance with 
sch information given upon the master negative 
card. 

Since the ecards could not be larger than would fit 
he carriage of an ordinary typewriter it is suggested 
f that the master ecards containing the negative should 
be about 21 em wide by 14 em high. This size would 
ie sufficient to leave ample space around an opening 
of 70x 161 mm in which two strips of 35 mm film, 
wh containing 7 photographed pages, could be in- 
erted. The cards for the positives, although requir- 
ig window openings only one half this size, should 
probably be nearly as large as the master cards, in 
s order to leave ample space for the individual user to 
Wite such notes and observations as he might desire. 
Articles of more than 14 pages would require two 
more cards. 

There have been developed a great variety of pro- 
eting machines for both rolls of films and slides of 
farious shapes and sizes. They consist simply of a 
“uree of light, the heat of which is not allowed to 
“image the slide, a film or slide holder and a lens. 
The screen to reeeive the image may be of any con- 
Tenient form, attached to or separate from the re- 
wander of the apparatus. In the case of a projecting 
‘Pparatus for films mounted in filing cards, the 
“uree of light need not be intense, since only a rela- 
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tively small magnification would be necessary. The 
sereen could be improvised as desired and conse- 
quently the outfit reduced to its simplest form. 

From the above discussion it is evident that the 
suggested process requires only such apparatus and 
materials as are already at hand. All that is neces- 
sary is to assemble the several elements and organize 
the work in a systematic manner. 

In the entire process the most expensive machine 
is that, together with its camera of highly specialized 
character, used to photograph semi-automatically the 
printed pages. Preliminary quotations indicate that 
the complete photographing machine and camera will 
not cost more than one thousand dollars. 

The reducing camera required for making positives 
from 35 mm negatives would probably have to be 
made to order but would certainly be of very simple 
construction and should not cost more than a few 
hundred dollars. 

The developing machines for standard motion pic- 
ture film are of course highly perfected and not of 
an expensive character. 

Projecting apparatus suitable for reading the film 
can be obtained in a great variety of forms, the 
simplest of which could undoubtedly be produced in 
quantity for not exceeding ten dollars each. 

The other materials required for the process are 
motion picture film, filing cards and the usual miscel- 
laneous office furniture, such as desks, tables, filing 
eases, etc. It is probable that everything required 
could be assembled for about two to three thousand 
dollars. 

The actual cost of the film, filing ecards, developer 
and such material as will be consumed in the process 
is certainly very low. On the basis of reliable esti- 
mates it is probable that 5 cents will be a very liberal 
maximum cost of materials required in making a ecard 
containing the photographic reproduction of 14 
printed pages. 

The uncertain feature is naturally the cost of the 
labor involved. This it is impossible to estimate until 
the process has been put into active operation and 
the number of journal articles which can be copied 
per day by one operator has been determined. The 
success of this undertaking will of course depend 
upon the moderate price at which the ecards can be 
sold. To those who have access to libraries the cost 
will be of greater concern than to those who do not. 
In both cases, however, it is the service rendered 
which is of first consideration. If this should be as 
great as it is reasonable to expect, the cost should 
certainly not be a serious obstacle to the operation 
of the process. 


ATHERTON SEIDELL 
NATIONAL INSTITUTE OF HEALTH 
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THE TACONIC AND APPALACHIAN 
OROGENIES IN THE HUDSON 
RIVER REGION 


NortHwarp from Kingston, New York, folding 
caused by the Appalachian orogeny trends about 
N-10-E, and unfortunately this direction is also 
parallel to the axis of Taconie (Ordovician) folding. 
Therefore, in this part of the Hudson River region, 
although the Ordovician formations were affected by 
at least two orogenies, geologists have heretofore been 
unable to find evidence, in trend lines or other strue- 
tural features, that the Appalachian folding cuts 
across the earlier Taconic deformation. 

Since cleavage gives an excellent clue to the type 
and direction of regional stresses, it was thought that 
a careful study and comparison of cleavage in the 
Ordovician with that in the Devonian formations 
might help to distinguish the Taconic and Appa- 
lachian orogenies. 

Near the axis of Taconic folding, just west of 
Mount Washington, cleavage in the schists has a 
strike of N—10—E over a wide area. Along the Hud- 
son River, wherever cleavage is well developed in the 
Normanskill (Ordovician) grits, it also has a strike 
of N-10-E. 

The Esopus and Sehoharie grits (Devonian) are 
usually within a mile of these Ordovician beds. 
Cleavage readings were taken at most of the good 
Esopus and Schoharie outcrops along the strike for 
some forty miles. It was found that, wherever well 
developed, the cleavage almost invariably had a trend 
of N 25-30 E. This cleavage must have been devel- 
oped by stresses later than the Taconic; and it is 
noteworthy that the trend corresponds exactly to that 
of the Appalachian folding, farther south. 

It, therefore, seems logical to assume that much 
of the deformation in the Ordovician beds along the 
Hudson River has been caused by the Appalachian 
rather than the Taconie orogeny. Moreover, a care- 
ful study of cleavage appears to offer the best means 
of unraveling the complicated structure of this region. 

JAMES PEPPER 

CORNELL UNIVERSITY 


CULTIVATED APPLE CHROMOSOMES 

In a recent article on the chromosomes of eulti- 
vated apples! some eighteen varieties were classified 
as being either diploid or triploid, and a definite 
correlation between chromosomal number and meiotic 
behavior was pointed out. . 

There has been considerable interest in the prob- 
lems presented by the larger groups of the Rosaceae, 
and discussions ¢oneerning the Pomoideae have cen- 

1 Muriel V. Roscoe, ‘‘The Chromosomal Constitution 


of Certain Cultivated Apple Varieties,’’ Jour. Genetics, 
28: 157-167, 8 figs., 1933. 
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tered about the relationship between “ploidy” 
pollen sterility, chromosomal pairing and the origin 
of the tribe on the basis of chromosomal number 
and behavior. 

Because of the interest in the cytology as wel] a8 
because of certain practical values for the breeder 
and grower of apples, it has seemed feasible to extend 
the observations to include certain varieties whig 
are listed herewith. 


n-17, 2n—ca. 34 
Kinkead n-17 
n-17 
Mother n-17, 2n-ca. 34 
Opalescent n-17 
n-17, 2n-ca. 34 


It will be apparent that these varieties are ,lj 
diploid. The correlation between diploidy and regi. 
larity of chromosomal behavior in meiosis, noted jp 
diploids studied previously, has proved to be a char. 
acteristic of these diploids. 


The technique employed was that of the previow§ 
investigation, namely, fixation with Carnoy’s fluid and§ 


embedding in celloidin. 


Morieu V. Roscor 
ACADIA UNIVERSITY 


A HYPOTHETICAL “SANCTUARY” FOR 
OCEAN-DWELLING SEALS 

A RECENT leaflet, signed by C. W. Hobley, secretary 
of the Society for the Preservation of the Fauna of 
the Empire, states that the Newfoundland sealing ir- 
dustry “is steadily declining” and that “this spring 
(1934) about eight ships went out and some 248,000 
seals were killed.” 


He urges that an expedition “should be dispatched Hi 


with qualified scientific observers, to study the bionow- 


ies of the two species involved (viz., Hood and Harp § 


seals) and further as an outcome of their observations 
to make recommendations regarding a sanctuary, and 
possibly some protection for immature animals.” 

The two kinds of seals mentioned—Harps ani 
Hoods—are pelagic animals. They live in the opel 
sea, and in early spring (usually March) resort 1 
the Arctic ice floes—mainly those in the North Atlan- 
tic between Labrador and Greenland—to give birt 
to their young. 

These great ice packs are steadily moving soutl- 
ward, steadily melting and soon disappear, and the 
seals, old and young, take to.the open ocean—and % 
a rule are not again seen until the following yet’ 
They do not normally visit land but spend ther 
entire lives in the sea, except for the brief period 12 
early spring “when a still small voice within” invite 
them to visit the ice fields for purposes of procreation. 
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These being the facts, why should an expedition 
‘pe dispatehed with qualified scientific observers to 
me <tudy the bionomies of the two species involved .. . 
i od to make recommendations regarding a Sanctuary 

and possibly some protection for immature animals”? 

Where, except on the Aretie ice fields where they 
whelp their young, could an expedition go to find 
either Harps or Hoods? And where could a sanc- 
tuary be established except on floating ice—ice that 
is melting and soon disappears in the wide ocean? 

Had the author looked into the natural history of 
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the American seals or the literature of the seal fish- 
ery, he would not have said: “It appears probabie 
that the coast of Labrador is the breeding region and 
that the herds thence migrate south and southeast to 
the western and northern coasts of Newfoundland’— 
for he would have learned that these seals (Harps 
and Hoods) breed on the ice floes and—unless 
wounded by terrestrial or aquatic sharks—rarely visit 
the land at any time. 
C. Hart Merriam 
LAGUNITAS, CALIF. 


SPECIAL CORRESPONDENCE 


EXPEDITIONS OF THE PHILADELPHIA 
ACADEMY OF NATURAL SCIENCES 

Wit twelve expeditions in the field, ranging east 
and west from Tibet and Siam to Africa, and north 
and south from the Aretie to Bolivia, the Academy of 
Natural Scienees of Philadelphia is sponsoring one of 
the most extensive exploring and collecting programs 
undertaken sinee its establishment 122 years ago. 
= George Vanderbilt, of New York, is leading an ex- 
® pedition which has left Nairobi, British East Africa, 
for a five-month journey through central Africa to 
Timbuctoo, thence across the Sahara desert by tractor- 
truck to Algiers. With Mr. Vanderbilt are James A. 
G. Rehn, curator of the department of entomology, 
and Harold T. Green, eurator of museum exhibits, and 
Baron von Blixen, the well-known African explorer. 
Among the animals sought are the bongo, a large ante- 
lope with most spectacular markings; the okapi, of 
which no museum has a mounted group; the giant 
eland, addax, secimitar-horned oryx and dwarf buffalo. 

Brooke Dolan, II, of Philadelphia, will spend more 
than a year in the wilds of western China and the 
Tibetan borderland, collecting birds, mammals, fishes 
and plants. In 1931 Mr. Dolan made a similar expe- 
dition. He is now forming his caravan of yaks and 
coolies at Chungking, some 1,200 miles up the Yangste 
River from Shanghai, preparing for the 500-mile 
overland journey to Batang. The party includes 
Emst Schaefer, zoologist, who accompanied Mr. 
Dolan on his first expedition and helped to secure the 
unique giant panda group now on display in the mu- 
scum, and Marion H. Dunean, for many years a resi- 
dent in Batang. 

Through the eourtesy of the Chinese government, 
this expedition will explore regions seldom, if ever 
before, visited by white men. Among the high peaks 
of the northeastern Himalayan range it will be neces- 
‘ary to reduce the packs to a minimum weight, hence 
the members of the party will depend for food largely 
*n native game and yak’s milk, with limited allowance 
of chocolate, eoffee, sugar and cheese for variety. As 


gifts for a Chinese mandarin who aided his former ex- 
pedition, Mr. Dolan is taking along two magnificent 
great danes from near Philadelphia, with the hope 
that they may be successfully crossed with the large 
and powerful Tibetan dogs which abound among the 
nomad tribes. 

After four years of intensive work in Peru, making 
a study of the distribution, sources and relationships 
of the birds, M. A. Carriker, Jr., of the department of 
vertebrate zoology, now is extending his work into 
Bolivia, under a grant from the American Philosoph- 
ical Society. His activities during the next six months 
will be confined to the northern part of Bolivia, cover- 
ing a range from snow-line in the Andes to the level 
of the Rio Beni. Mr. Carriker is accompanied by his 
son, Melbourne R. Carriker. 

To secure specimens of wapiti (American elk) and 
pronghorn antelope for habitat groups in the North 
American Hall, two trustees of the academy, Prentiss 
N. Gray, of New York, with his son, Sherman, and R. 
R. M. Carpenter, of Wilmington, Delaware, with his 
son, R. R. M. Carpenter, Jr., will spend six weeks in 
Wyoming, making their base at Mr. Gray’s cattle 
ranch in the historic Jackson’s Hole. They will be 
accompanied by C. Clarke Rosenkranz, artist of the 
staff, who will make color sketches of the group back- 
grounds, and collect. plants, grasses and other natural 
accessories for the foregrounds. 

These two animals, now reduced to mere remnants 
of the former vast herds, are among the most striking 
of North America’s original game resources. The 
wapiti, which once ranged from Connecticut westward 
to California and northward from Tennessee and 
Texas to Ontario and British Columbia, is the largest 
member of the deer family, the bulls sometimes stand- 
ing more than 5 feet at the shoulder, with magnificent 
antlers sometimes more than 5 feet long, with a spread 
up to 70 inches. As late as the early part of the last 
century there were large herds of elk in parts of 
Pennsylvania and New York, being so numerous in 
the Keystone state that Elk County was named for 
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them. The pronghorn antelope, first described in 1818 
by George Ord, an early president of the academy, 
formerly ranged the entire country west of the Mis- 
sissippi, their total number being placed at 40,000,- 
000; now dwindled to perhaps 15,000. 

In Siam, the permanent field staff, organized in 
1928 by Rodolphe M. deSchauensee, a trustee of the 
academy and associate curator in the department of 
vertebrate zoology, is continuing the work of three 
earlier expeditions. With headquarters in Bangkok 
this collecting of birds, fishes, reptiles, insects and 
mammals extends into every part of Siam. To date 
the specimens received include some 4,500 birds, 6,000 
fishes, 300 reptiles, 400 butterflies, 500 insects and 100 
mammals. Among these are a number of new species. 

Frank B. Foster, a trustee of the academy, planned 
to leave Philadelphia early in August for the Kenai 
Peninsula, Alaska, where he hopes to secure a bull 
moose of unusual size for a striking one-animal 
“group” in the North American Hall. 

Dr. W. M. Benner, research associate in the depart- 
ment of botany, is collecting a general series of plants 
found in the more remote mountain regions of Texas, 
Arizona, New Mexico, California and Colorado. 
Among the objectives of his expedition will be the 
dwarf willow tree, only four to five inches high, which 
completes its seasonal activity in a few weeks; Alpine 
timothy a few inches high, which heads in an equally 
brief period and other plants that spring up as soon 
as the snow line recedes. 

In the high plateau of central Mexico, Dr. Henry 
A. Pilsbry, curator of mollusks, and Dr. Francis W. 
Pennell, curator of botany, accompanied by Cyril H. 
Harvey, of Atlantie City, are collecting mollusks and 
plants, under a grant from the American Philosoph- 
ical Society. The work of this expedition will aid in 
completing a chart of the route taken by mammals, 
moliusks, insects and plants which, over a period of 
some 3,000,000 years, moved northward from South 
America when the Isthmus of Panama was lifted 
above the waters 20,000,000 years ago. 

For a three-months exploring and collecting trip 
along the west coast of Greenland, and as far north as 
Eilesmere Land, an expedition sponsored by R. R. M. 
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Carpenter, of Wilmington, Delaware, a trustee, j, 
now skirting the coast of Labrador in Captain Bo) 
Bartlett’s schooner Morrissey. The party is led by 
William K. duPont Carpenter, and includes Harr 
J. Lance, Jr., of the staff, Robert F. Dove and a rep. 
resentative of the Canadian government, 


The object of this expedition is to secure specime,; § 


of birds and animals, and to collect fishes and othe 
sea animals. It also is hoped that some definite infor. 
mation may be obtained as to the nesting and breed. 
ing habits of the greater snow goose and the commop 
brant, two birds which summer in Aretie lands anj 
in the autumn migrate southward to North Carolina, 
and even as far as Cuba. Thus far little is know 
about the summer life of these birds. The expedition 
will visit Cape York to inspect the Peary monument 
erected there last summer, then proceed to Ellesmere 
Land, where it is hoped specimens of Peary’s caribou, 
a rare and striking white species, may be photo- 
graphed or secured. 


To continue the excavations near Clovis and Car's. § 


bad, New Mexico, which last year revealed impressive 


indications that man lived in North America perhaps § 


15,000 years ago, the joint expedition for the acai- 
emy and the University Museum of Philadelphia is 
working under the direction of Edgar B. Howard, re 
search associate in the department of vertebrate zo0l- 
ogy, who will be joined later by Ernst Antevs, geol- 
ogist of the Carnegie Institution of Washington. 
Thus far the facts represent the association of the 
bones of extinct animals with human artifacts, and 
the search now is being intensified with the hope of 
finding human bones. 

James Bond, research associate in the department of 
vertebrate zoology, on his eighth expedition to the 
West Indies, for a representative collection of birds, 
has added a number of species to the already extensive 
collection he has secured for the academy. 

On a recent e€pedition to Louisiana, Edward Wool- 
man, accompanied by Wharton Huber, associate 
curator of the department of vertebrate zoology, ¢0l- 
lected small mammals and birds, and secured moving 
pictures of the large numbers of blue geese that winter 
in that part of the United States. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


PHOTO-ELECTRIC TECHNIQUE FOR THE 
COUNTING OF MICROSCOPICAL CELLS 
THE technique of progressive dilutions used by 

early bacteriologists to isolate species and to estimate 

the probable number of cells is still applied in the 
determination of quanta of viruses, bacteriophages 
and enzymes. 

The isolation and counting of bacterial and fungie 


species have been so simplified by the introduction of 
solid culture media, differential stains and microma- 
nipulation that the dilution technique, which in patt 
is embodied in the standard plate count method, is 
no longer carried to its final point: e.g., one organ's™ 
per dilution bottle. 

The following is a brief description of an attempt 


micrt 
A 
elong 
magn 


Beal 


neutr 
sure | 
electr 
micro 
ate 
each 
tube, 
appal 
ampli 
The 
peril 
(1) 
way é 
(2) 
pester 
to ins 
(3) 
to pre 
(4) 
ratus 
ordin 
built 
faint 
staine 


Mo 


A 


= 
A 
| 
= 
An 
comb: 
the 
ll0-y 
or mc 
Was 
formi 
the m 
sible, 
the b 
from 


jdapt photoelectric methods to the direct counting of 
jeroscopical cells in suspension in water. 

A capillary glass tube, made from a small tube 
plongated over & gas flame, is placed under the high 
magnification field of a microscope. The microscop- 
Fal cells in suspension in water (red blood cells or 
veutral-red stained yeast cells) are forced under pres- 
sure to circulate through the capillary tube. A photo- 
blectric apparatus of the smaller type is adjusted to the 
mieroscope’s ocular and connected with an appropri- 
aie meter. The purpose of the experiment is to have 
each microscopical cell passing through the capillary 
tube, register itself automatically on the photoelectric 
apparatus, thus ereating a micro-current which can be 
amplified and recorded. 

The technical difficulties to overcome in such an ex- 
periment can be listed as follows: 

(1) Difficulty to standardize capillary tubes in such 

yay as to fill exactly the highest magnification field. 
(2) Difficulty to flatten capillary tubes (as sug- 
vested by Sturges in his studies on bacterial motility) 
to insure proper focus. 
m (3) Necessity to shake dilution samples thoroughly 
to prevent clumping of cells in capillary tubes. 

(4) Desirability of a specific photoelectric appa- 
ratus highly sensitive to microscopical objects. The 
ordinary commercial photoelectric apparatus is not 
built or intended for such purpose and shows only a 
faint reaction to magnified erythrocytes, neutral-red 
stained yeast cells or microscopical solid particles. 


ANDREW MOoLDAVAN 
MONTREAL, CANADA 


A NEW SOURCE OF ILLUMINATION 
ADAPTED TO PHOTOGRAPHY AND 
LOW-POWER MICROSCOPY 


An adaptation of the so-called neon type of tubular 
me ight has given promise of furnishing satisfactory 
@ lunination both for the photography of small 

opaque objects and for the binocular microscope stage. 
The apparatus is made in the usual arrangement used 
me ‘or the neon type, namely, glass tubing filled with a 
@ ombination of gases, which may be varied to control 
the spectrum range. A step-up transformer on the 
lll-volt lighting eireuit supplies a potential of 2,000 
tmore volts across electrodes fused into each end of 
the tube. For the purposes mentioned the glass tube 
vas shaped into a number of close, circular turns, 
forming either a single or double spiral. For use with 
& the microscope a spiral of three turns has been found 
atisfactory, but for photography a larger number is 
lore desirable to furnish as much intensity as pos- 
‘ble. When in use the lighting unit is placed around 
| the binocular mieroseope objective, about two inches 
tom the object, or around the camera lens so that the 
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photograph is made through the opening in the center 
of the unit. The inside diameter of the unit should 
be not less than two inches. A sleeve extending in- 
side the light and fitted to a reflector back of the light 
shades the objective or camera lens, as well as increas- 
ing the efficiency of the apparatus. An arrangement 
to cover a variable sector of the unit allows control of 
the intensity and angle of the shadows so that per- 
spective may not be lost. 

This type of lighting is particularly advantageous 
because of the absence of intense heat, which would 
be detrimental to lens mountings or to the objects. 
The intensity of the light source is very even over 
all its area, so that even lighting of the object is ob- 
tained with no manipulation, and it is very easy to 
control the shadow intensity to suit the subject. Also 
there is no flare, such as is found in some forms of 
incandescent lighting. The cost of this type of unit 
is under ten dollars. 

D. Courtney 
RALPH ScHOPP 
U. S. DEPARTMENT OF AGRICULTURE, 
SUMNER, WASH. 


LANTERN SLIDES ON “FROSTED” 
GELATINE 

SEVERAL communications relative to the use of 
Cellophane as a vehicle in the making of lantern 
slides have appeared recently in Science. With our 
aluminum-surfaced screens we find an undesirable 
glare develops even when yellow-tinted Cellophane is 
used. Furthermore, unless great care is taken, Cello- 
phane does not take ink uniformly and exactness in 
delineation is sometimes sacrificed by this effect. 
Where compass work is required, however, Cellophane 
is far more convenient than commercial slides of clear 
or “etched” glass. 

In searching for substitutes for Cellophane which 
will eliminate the difficulties mentioned we have found 
that thin, translucent, onion-skin paper is excellent. 
Colored inks provide for differentiation in diagrams 
when desired. 

Better than the paper is a “frosted”—the trade 
term—gelatine sheet for flood lights by Klieg. When 
ink is applied to the matte surface of this sheet the 
roughening particles appear to dissolve, coalescing 
into a smooth, transparent surface when dry. Lines 
then appear in color on a gray background when 
projected. A startling fact is that perfectly white 
lines appear on the gray surface when drawn with 
plain water. With ink or water the change to trans- 
parency is immediate, drying almost as rapid, so that 
the slide works up very quickly. Details may be 
worked in with lead of pencils when required. 

We have found that the gelatine sheets offer only 
one disadvantage—they are so sensitive to contact 
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with water that impressions of the worker’s fingers 
are recorded if the latter are damp. Wiping the 
fingers with alcohol, xylene or other “dryers” is help- 
ful in avoiding this trouble. 

By this method the cost of a slide is not more than 
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AUTOCATALYTIC ACTIVATION OF TRYP- 
SINOGEN IN THE PRESENCE OF CON- 
CENTRATED AMMONIUM OR 
MAGNESIUM SULFATE 


THE writers have described’ the isolation from fresh 
cattle pancreas of a erystalline protein (“chymo-tryp- 
sinogen”) which is transformed by a minute amount 
of active trypsin into an active proteolytic enzyme 
“ehymo-trypsin.” The course of the activation reac- 
tion is monomolecular and its rate is proportional to 
the trypsin concentration. Chymo-trypsinogen ean 
not be activated by entero-kinase while the mother 
liquor from the chymo-trypsinogen crystallization is 
activated by entero-kinase but not by trypsin under 
ordinary conditions. 

Subsequent experiments have shown that a protein 
fraction which has a very slight activity can be ob- 
tained from this inactive mother liquor. This frae- 
tion becomes highly active, as measured by the di- 
gestion of hemoglobin or casein, if allowed to stand 
for several hours in the form of a suspension in 0.5 
saturated ammonium or magnesium sulfate at about 
pH 7.0 and 30° C. The activation follows the course 
of an autocatalytic reaction except for a prolonged 
lag period. The final specific activity is about 80 per 
cent. of that of erystalline trypsin. If a fresh sus- 
pension is inoculated with some of a perviously acti- 
vated suspension activation oceurs very rapidly. Ac- 
tive trypsin may thus be “propagated” by inoculating 
a suspension of the inactive protein with active mate- 
rial. 

The suspension is prepared for activation as fol- 
lows. The mother-liquor from the chymo-trypsinogen 
crystallization previously described is precipitated by 
bringing to 0.7 saturated ammonium sulfate and 
filtered. One gram of this filter cake is dissolved in 
7.5 ml M/5 phosphate or borate buffer pH 8.0 and 
then. 7.5 ml saturated ammonium sulfate is added. 
The suspension contains about 1.5 mg of protein 
nitrogen per ml. 
M. Kunitz 
J. H. NorrHrop 
THE ROCKEFELLER INSTITUTE 

FOR MEDICAL RESEARCH, 

PRINCETON, N. J. 


1M. Kunitz and J. H. Northrop, Science, 78: 558, 
1933; Jour. Gen. Physiol. (in press). 
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one third that of an etched slide of similar appear. 
ance prepared with transparent “inks.” 
C. K. Powrr 
New York State COLLEGE FOR 
TEACHERS, ALBANY 


CRYSTALLINE PROGESTIN 

Tue preparation from corpus luteum extract of 
erystalline material possessing progestin activity has 
been reported by Fels and Slotta,* Fevold and Hisay: 
and Allen. None of these workers gives details 4% 
to the physical and chemical properties of thei: 
preparations. In a joint investigation carried on jp 
the Rochester and Columbia laboratories we have gy. 
ceeded in isolating several erystalline compound 
from the product obtained by Allen’s procedure, 
The main constituent of the mixture is a physiologi- 
cally inactive compound, A, melting at 190° and COL 
possessing the composition C,,H,,0,. This cm i 
pound is a hydroxy ketone; its phenylurethane, p.§ 
nitrobenzoate and semicarbazone have been prepared, 

A compound, B, with the formula C,,H,,0, crys. 
tallizing from ether-petroleum ether in blunt prisns Sel 
with a melting point of 128° proved to possess the Hi th 
characteristic physiological properties of the hormone, 
It causes progestational proliferation in the uterus 
of the castrated rabbit in doses from 0.5 to 1.0 mg BM Un 
A potency of 1 rabbit unit per mg has been tents- al 
tively assigned to this compound. Since the con- su 
pound yields a crystalline dioxime, both oxygen atoms HiMtai 
must be present in the form of carbonyl groups. The 
ultra-violet absorption spectrum of this compound 
shows a single band with a maximum at 240 mi, 
which according to Menschick, Page and Bossert* is 
characteristic for «,b-unsaturated ketones. Compound 
A in the same concentration does not absorb light Hi sp 
the photographie region. , 

Furthermore, a compound, C, melting at 120-12 
and erystallizing from ether-petroleum ether or dilute 
methyl alcohol in needles, has been isolated. This HMB) i 
substance is also physiologically active; its potenty 
is the same as that of Compound B within the limits 
of accuracy of the assay. Its ultra-violet spectrum 3 
identical with that of Compound B. On combustion & 
it gives the same figures for hydrogen as B, bu 
somewhat lower carbon figures. On treatment with 
semicarbazide both compounds C and B yield appar § 
ently the same amorphous semicarbazone, which 8 


1E. Fels and K. H. Slotta, Klin. Woch., 10: 163%, 

1931. 
2H. L. Fevold and F. L. Hisaw, Proc. Soc. Exp. Bid! 

Med., 29: 620, 1932. nd f 
3'W. M. Allen, Jour. Biol. Chem., 98: 591, 1932. | 
4W. Menschick, J. H. Page and K. Bossert, Ant. GM th 

Chem., 295: 225, 1932. 
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Mpiainable, except in relatively few instances. 
mech mating as many as ten progenies may be pro- 
need. Kach is placed in a separate tank soon after 


24, 1934 


sracterized by its low solubility in most organic 
wents. The melting point behavior of both sub- 


on repeated melting leads to the supposition 


at Compound C is an isomorphous modification of 


mpound B. 
Finally, another physiologically inert compound, D, 


Me <tallizing from petroleum ether in rhomboidal 


atelets with a melting point of from 70 to 74°, has 
isolated from the erude crystalline material. 
he anount so far obtained is too small for chemical 
baracterization. 

From the above findings we are inclined to consider 
mpound B, M.P. 128°, as identical with the hor- 
ne causing progestational proliferation and ten- 
tively propose to retain the name Progestin for 


mis compound. 


W. M. ALLEN 
UNIVERSITY OF ROCHESTER 


O. WINTERSTEINER 
(oLUMBIA UNIVERSITY 


LIFE SPAN OF PLATYPOECILUS, XIPH- 
OPHORUS AND THEIR HYBRIDS 
IN THE LABORATORY 


SEVERAL inquiries have appeared in print relative 


the length of life of these fishes under laboratory 


ditions. Perhaps the data here presented will 
a partial answer. 

Unfortunately, complete or quantitative data are 
pt available for the reason that laboratory procedure 
such that exaet records of the life span are not 
From 


rth. Males isolated from all the progenies of one 
ating are thrown together in one tank. As the 


Meuaining females approach maturity, conservation 


f space and tanks often makes it expedient to con- 
mirate several of the progenies from the same mat- 
i; thus placing together fish of several different 
Bes. Hence, in most eases, the age of any individual 
iis known only between certain limits. In addi- 
oi, very few fish are permitted to live out a “nor- 
ul” life span. Ordinarily they are killed as soon as 
tir function in a particular mating has been per- 
bmed, 

In a few instanees, however, where only one 
Mgeny is obtained or a fish is singled out for one 
“son or another, exact ages are determinable. The 
words have been examined for such cases and the 
la tabulated in Table 1. Preliminary tabulations 


meg no appreciable differences in the males and 


males for each species and their hybrids, all males 
td females whose ages at death are known are listed 
N the two first columns. The same data are re- 
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TABLE 1 
Age in Male Female P x H 
months 
5 11 9 2 5 
3 6 7 0 2 
We 2 2 3 0 1 
3 7 5 0 5 
c.. 3 5 3 1 \4 
2 4 2 \l 
yal 3 2 1 2 2 
PSS 1 5 3 1 2 
SO ities 0 2 0 1 1 
aF4c. 0 2 0 1 1 
4... 1 2 2 0 1 
23 49 37 10 25 
A. 19.5 20.8 18.7 25 21.2 


entered in the three last columns without regard to 
sex. P, X, H stand for Platypoecilus, Xiphophorus 
and hybrid, respectively. The hybrids may be F,,, F, 
or any of several types of back crosses. 

I have no way of knowing the cause of death, 
although it seems probable that in most cases it is not 
old age. Where it is obvious that something is the 
matter with a fish just before death, a note is made 
in the records, such as, “oedema,” “melanoma,” “very 
feeble,” ete. Such cases are not included in the tabu- 
lation. 

Among the older specimens are several not included 
in the table because the exact age is not determinable; 
they were killed and preserved or were still alive when 
the last record was made and with no later entry to 
indicate their fate. Such specimens are listed below: 


1 male P 57-61 months. Died. 

2 female X 37 * Killed. 

3 male x 36 us es 

7 female X 36 se oe 

1 female X 32 a4 Alive when last recorded. 
1 female P 32 Killed. 

6 female P 28 e¢ Alive when last recorded. 
1 female X 48-52 Still living (4-3-34). 


It is obvious that the averages given in Table 1 are 
too low; a matter of no great significance, however, 
since there can not very well be a “normal” life span 
in the laboratory unless very special conditions as 
regards food, crowding, plant growth, cleaning, para- 
sitie infection, ete., are rigorously maintained. The 
figures may, however, give some indication of the life 
expectancy of these fishes under ordinary laboratory 
eonditions. 

A. W. BEeLLAmy 

UNIVERSITY OF CALIFORNIA 

AT Los ANGELES 


¥ 
45 
} 
af 
A 
5 
af 
l 
- 
Sal 
4 
“ 
A 
a 
| 
= 
A 
d 
in 


192 


SEXUAL RHYTHM IN THE PELECYPOD 
MOLLUSK TEREDO 

IN a recent paper,’ it was shown that in the varie- 
ties of Teredo navalis found at Woods Hole, Massa- 
chusetts, and in Long Island Sound, the great dis- 
parity in sex ratios observed at different seasons of 
the year was dependent upon the protandric nature 
of the species. Nearly all young animals pass through 
an initial functional male phase and most of these 
later become females. Selection of the largest mem- 
bers of a heterogeneous population in the breeding 
season will, as a rule, yield fully 90 per cent. females, 
since they will include the older individuals which 
have already completed the earlier and briefer male 
phase of sexual activity. The smaller animals will 
correspondingly consist mainly of young individuals, 
those that are sexually mature being in the functional 
male phase. 

It was found that the young animals reach the 
functional male phase in three to six weeks after 
completing the free-swimming stage. The body is 
then only 15 to 30 mm in length as compared with 
150 to 200 mm or more when the animal is fully 
grown. The female phase is usually assumed immedi- 
ately after the discharge of the spermatozoa. This 
phase normally extends through the rest of the breed- 
ing season and this is not infrequently coextensive 
with the life of the individual. 

No proof was then available that a second change 
of sex might oceur, but it has now been found that in 
some individuals the two sexual phases may be re- 
peated during the animal’s second breeding season. 

Such a condition results when the individual sur- 
vives the winter after having completed spawning as 
a female in the autumn of its first breeding season. 
Following the last ovulation of the season the gonad 
retains only small ovocytes and such primary gonia 
as had remained inactive on the walls of the ovarian 
follicles during the reproduetive period. Residual 
large ova, which are sometimes numerous when the 
lowered temperature and other environmental changes 
bring an end to ovogenesis, undergo cytolysis and 
eventual phagocytosis. The conditions which check 
ovogenesis evidently stimulate the proliferation of the 
spermatogonia. 

During the winter the gonad thus resembles the 
primary bisexual gland of the sexually immature 
young animal, except for its much greater size and 
vastly more numerous constitnent cells. As is the 
ease in the young individual, the spermatogenie cells 
proliferate rapidly, in preparation for the functional 
male phase, which will be reached in early spring. 
By the middle of April ripe spermatozoa may be 
abundant. 


1W. R. Coe, ‘‘Sexual Phases in Teredo,’’ Biol. Bull., 
65: 283-303, 1933. 
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All the medullary cells participate in sperny 
genesis, but before the spermatozoa have heey 
charged the cortical layers of ovocytes have beg 
the formation of yolk. The lumens of the gly, 
may still retain a few spermatozoa in the early » 


of the functional female phase, which follows as yam 


as the ova have completed their growth. 

A second functional male phase, followed by q yj 
ond female phase with several periods of ovulatig 
may thus take place during the individual’s self 
breeding season. The life of the teredo is uy 
short as compared with that of many mollusks, jj 
if any individuals survive a second winter it sea 
not improbable that additional phases of a sinjj 
nature in this sexual rhythm may sometimes ocey. 

Because of the length of the breeding season, w}j 
extends from May to October, and the consequg 
overlapping of broods, the population will at all tia 
during this period contain some individuals in ag 
of the functional sexual phases. The requisites f 
eross fertilization are thereby assured whenever if 
temperature and other environmental conditions bral 
about the spawning reactions. 

In addition to those animals which complete § 
first female phase there are in the autumn otle 
representing all stages of the life cycle—(a) you 
sexually immature individuals, (b) young in tae fi 
male phase, (c) young which are just entering i 
female phase, and (d) older, partially spam@ 
females, as well as (e) some so-called true mal 
which are thought to retain the male phase inde 
nitely. | 

There will always be a great excess of animal # 
the male phase in early spring, not only becaus @ 
those which have previously spawned as females b 
more particularly because of the more numeri 
young individuals in the initial male phase. Tk 
survive the winter in much greater numbers that | 
the older age groups. 

The sexual rhythms in Teredo are therefore v4 
similar to those described for various species | 
oysters,?* although the usually shorter life of 4 
former limits the number of the alternating set 


phases. W. R. Co 


OSBORN ZOOLOGICAL LABORATORY 
YALE UNIVERSITY 


2 J. H. Orton, ‘‘Observations and Experiments 01 ™ 
change in the European Oyster,’’ Jour. Mar. Biol. 4s 
15: 967-1045, 1926-7. 

3W. R. Coe, ‘‘Alternation of Sexuality in Oystet 
Amer. Nat., 68: 236-251, 1934. 
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